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Among the contributors to the Twen- 
ieth Anniversary Number of the Erxc- 
‘RICAL Review, which appeared last week, 
vere three men whose labors laid the 
foundation for the immensely important 
ndustries of the electric railway, the elec- 
ric light and electric power transmission— 
Messrs. Frank J. Sprague, Elihu Thomson 
ind William Stanley. These industries 
have achieved a place among those con- 
tributing most to the material and social 


welfare of the people; they have given ~ 


employment to thousands, have afforded a 
profitable field for enormous investments, 
have changed the face of cities; yet these 
three men are all still young and vigorous. 
No more interesting commentary upon the 
youth of the electrical arts can be made. 





THE PACIFIC CABLE. 

The letting of a contract for the con- 
struction of the first section of the trans- 
pacific cable, extending from San Fran- 
cisco to Honolulu in the Hawaiian Islands, 
marks important progress in the direction 
this 
It is particularly displeasing to 


of accomplishing much desired 
project. 
our national pride, however, to find that 
the contract was let to an English manu- 
facturer for the reason that American 
manufacturers are not equipped to fur- 
nish a cable of this size and character in 
the time desired. 

A few words about the transpacific cable 
The 


present section between San Francisco and 


project may not be out of place. 


the Hawaiian Islands, which is about to 
be laid by the Commercial Pacific Cable 
Company, is the first of at least three 
links of cable which would be necessary 
to connect the western coast of the Ameri- 
can continent with the eastern extension 
of the Eastern Telegraph Company’s sys- 
tems at Manila in the Philippine Islands. 
The distance from Honolulu to Manila is 
in the neighborhood of five thousand miles 
—too long a distance to work cables of the 
type now proven by practice to be satis- 
It is 


necessary, in order that signaling may 


factory in transatlantic service. 


proceed with sufficient speed for commer- 
cial service, to break this cable and insert 
a relaying station. Naturally it is im- 
portant that this station should be on 
American ground, and the point proposed 
for the relaying station is the island of 
Guam. The section from Guam to Hono- 
lulu will still be the longest submarine 
cable in a single stretch in the world, 
being about three thousand five hundred 
nautical miles long. 

Many years ago, when cables first began 
to be widely extended, a project was in- 
augurated to construct a line of telegraph 
wire upon the west coast of British Co- 
lumbia and along the Alaskan peninsula, 
connecting by short lengths of cable with 
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the Aleutian Islands, which form a series 
of stepping stones leading to a point 
upon the of Kamchatka. 
Thence the telegraph line could proceed 


peninsula 


by alternate sections of land line and short 
cable along the islands of the Kurile group 
to Yezo, the northernmost of the Japanese 
archipelago, and so through Japan to con- 
nect with the existing system of cables 
approaching that country from the West. 

Of course the natural objection that 
could be urged against such a route is that 
it would include no less than four differ- 
ing territories belonging to as many gov- 
It has often been 
urged, but without due consideration of 


ernments in its course. 


the facts, that the far northern route sug- 
gested makes cables laid among these 
islands liable.to interruption by icebergs, 
but this is not believed to be the case by 
those who have carefully studied the 
project. While such a telegraph line 
would be sufficiently useful for commercial 
purposes its strategic and military value 
would be practically nil. 

Both the British and American govern- 
ments have been greatly interested in the 
question of transpacific cables from the 
purely military point of view. England 
is interested in the construction of an 
alternative cable route to Australia and 
the British East Indies by way of Canada 
and the Pacific. The United States is 
naturally interested in connecting its new 
possessions in the Pacific with the main- 
land, and the commerce of the world is 
particularly interested in anything that 
will give lower cable charges and swifter 
service to the East, where an important 
commerce is daily growing more and more 
important. 

While it is vitally necessary that we 
should have the transpacific cable for all 
the reasons named above, it seems at the 
same time that, if possible, the cable should 
be of American make and laid from Amer- 
ican cable-ships. Occasion has been taken 
in these columns before to comment upon 
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the singular fact that not one cable-ship 
of large dimensions flies the American 
flag. There is nothing in the construction 
of a cable-ship which would require either 
much time or an unreasonable amount of 
money, and as for cable factories, we have 
them already and need only the orders to 
go ahead and produce deep-sea cables of 
whatever size and capacity may be 
needed. Of course our cable-makers lack 
the experience which their British col- 
leagues have acquired in the many years 
that cable-making has had its home in 
Great Britain, but there is nothing es- 
sentially difficult in the manufacture of 
deep-sea cables, and certainly no manu- 
facturer engaged in such enterprises would 
hesitate about entering upon it if such 
opportunity presented itself. 

It is to be hoped, therefore, that the 
subsequent links of this most important 
line of communication may be constructed 
not only by American capital but by 
American workmen in American shops 
and laid out of American cable-ships. 








BLIZZARDS AND THE TELEPHONE. 

In 1888 New York city and its vicinity 
was visited by an unprecedented fall of 
snow, accompanied by high winds and low 
temperature, which resulted in the prac- 
tical destruction of the various telegraph 
Be- 
tween New York and Boston the only 


lines leading out of the metropolis. 


line of communication was one circuit of 
the long-distance telephone lines and when 
the limit of this was reached it was found 
necessary to communicate to Boston by 
way of Valentia Bay, Ireland, and the 
transatlantic cables. At the same time the 
same storm caused such havoc with the 
telephone circuits in New York city that 
communication was greatly restricted be- 
tween offices in the city itself, and prac- 
tically cut off from offices in the imme- 
diate outlying suburbs. 

At the time of writing, New York is 
again in the throes of a storm which com- 
pares in severity with the historic blizzard 
of 1888, and, notwithstanding this fact, 
telephone communication throughout the 
city is entirely unimpaired, while com- 
munication to its various suburbs has been 
delayed as a maximum only a few minutes, 
and this caused most likely by the in- 
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ability of operators to reach the exchanges 


in the outlying districts on account of the 
unusually deep fall of snow. The first 
blizzard established the fact that it pays 
to construct good lines; the second bliz- 
zard of to-day gives one more demonstra- 
tion of the immense value to a city of a 
thorough-going system of underground 
circuits placed where no accident of the 
weather can possibly affect them. So far 
as regards the outlying districts the con- 
tinuity of telephone service shows that 
experience gained through former severe 
conditions of weather has been utilized 
and that to-day telephone construction of 
overhead lines has reached the point that 
no accident of weather can seriously in- 
terfere with them. While this statement 
might not hold true of trunk lines crossing 
particularlv exposed sections of the coun- 
try, such as the Allegheny Mountains, the 
immense network of telephone trunk lines 
that has been built of late years in the 
vicinity of the great cities has provided 
so many sources of communication that no 
temporary accident due to the stress of 
weather can possibly affect its satisfactory 
working. The telephone companies are to 
be congratulated upon the outcome of the 
severe and unexpected test to which their 
equipments have just been subjected. 








ELECTRICAL NAVIGATION. 

The very first application of the electric 
motor was for the propulsion of a boat. 
In the year 1839 Jacobi operated an elec- 
tric boat on the Neva River, at St. Pet- 
The use of 
electricity for boat propulsion, however, 


ersburg, with great success. 


has languished and only within a few 
years past has been taken up at all seri- 
ously. The result of the work done in 
this direction lately is the production of 
pleasure craft of small size in considera- 
ble numbers and, curiously enough, of a 
variety of boat which could not be oper- 
ated possibly by any other known form 
of motive power—the submarine torpedo 
boat. 

It seems that the subject has hardly 
been exhausted. The advantages of elec- 
tric propulsion for boats, especially for 
passenger boats, are certainly very great 
and are worth more study than has been 
given them by those commercially inter- 
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ested in navigation. The electric boat 
enjoys many of the same advantages and 
is hampered by many of the same disad- 
vantages that are experienced by the elec- 
tric automobile. Its power is clean, noise- 
Its radius of 
navigation, however, is small, and is lim- 
ited by the storage-battery capacity which 
may be carried aboard, thus making elec- 


less, safe and economical. 


tric boats suitable only for comparativel; 
short runs within the immediate neigh. 
borhood of the charging station. But 
precisely such conditions are presented by 
a very important branch of navigation— 
the ferry service. In the waters of Greater 
New York alone there is maintained a 
total tonnage of ferryboats which is sur- 
prising. All of these boats have com- 
paratively short runs and lie in their slips 
for periods of time between runs, in many 
cases almost as long as are the runs them- 
selves. This situation presents practic- 
ally ideal conditions for electric naviga- 
tion. Outside of all the other advantages 
of electric ferryboats it would be possible 
to make them of a flush-deck type, with 
no machinery or smoke pipes projecting 
above the general surface level, and thus 
secure a considerable economy of space. 

Only a few days ago a new submarine 
torpedo craft was added to the United 
States Navy, this being one of six now 
either completed or under construction. 
Vessels of this type have been made pos- 
sible solely through the use of electric 
motors for their propulsion, and the sub- 
marine craft of other nations, notably 
France, are designed along much the same 
general lines. Within recent years elec- 
tric launches and pleasure boats have be- 
come a well-recognized feature of pleas- 
ure parks and resorts of one sort or 
another, and have proven themselves ex- 
cellent additions to the equipment of 
parks operated by street railway com- 
It is to be hoped that the prob- 


lem of electric navigation, especially as it 
concerns passenger boats making short 
trips, may be taken up and studied with 
that seriousness which the promise of 
what has already been accomplished ap- 
pears to give the subject. 

The demonstration of the success of 
electrical navigation on a fairly large scale 
would open up a new field for the profit- 
able extension of electrical applications. 


panies. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISMS—LVII. 


BY W. ELWELL GOLDSBOROUGH. 


In this position it is seen that, at the 
instant the current reaches its maximum 
value, the coils are in such a position that 
they set up a magnetic flux opposed to the 
field flux, that is, one which tends to follow 
the same path as the field flux, but in an 
opposite direction; consequently, the 
armature reaction tends to diminish in 
this case the total flux enclosed by the 
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Fie. 140.—ALTERNATING MECHANISMS. 
field coil below its no load value. When 
the alternator is short-circuited, it has 
been shown that the current in the arma- 
ture will lag approximately 90° behind 
the total internal electro-motive force. 
At the instant that the current reaches 
its maximum value, the teeth will, there- 
fore, be displaced by an angular distance 
of 90° from the position they occupy 
when the total internal electro-motive 
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current; consequently, the total flux 

enclosed by the field coil is reduced in 

proportion to the magnetizing power of 

the armature coils. 

SINGLE-PHASE ALTERNATORS UNDER A 
VARIABLE INDUCTIVE LOAD. 

It is very rare, indeed, that an alter- 
nator is operated commercially under a 
strictly non-inductive load ; in by far the 
larger number of instances, the load is 
inductive. We will, therefore, proceed 
with the discussion of the conditions 
diagrammatically shown in Fig. 140, in 
which a single-phase alternator having 
constant armature resistance and induc- 
tance is impressed upon a circuit having 
a constant resistance r,, and a variable 
inductive reactance 2, We may assume, 
initially, that z, equals zero. Such an 
assumption will give us a vector diagram 
like that of Fig. 133, since, when 2, is 
zero, the elements present are merely 
those incident to the working of an alter- 
nator under non-inductive load. Sup- 
pose, now, we introduce inductance into 
the external circuit; that is, give z, an 
appreciable fixed value. The value of 
the current now flowing in the circuit is 
expressed by the equation 


E, 
— V (ra + 11)? +(@a + %)? (54) 
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force isa maximum. Accordingly, when 
the current lags 90° behind the total 
internal electro-motive force, it reaches 
its maximum value when the teeth are in 
the position shown in Fig. 139. In this 
position, the magneto-motive force, due 
to the armature current, directly opposes 
the magneto-motive force, due to the field 





and it will lag behind the total internal 
electro-motive force OA, by the angle 


d = tan %@ + % 


Ta tr 


Referring now to Fig. 141, the vector 
positions in which, designated by the 
letter (a), are the same as those shown in 


(55) 
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Fig. 133, we will trace what takes place 
with the introduction of the inductance 
2, into the receiver circuit. Since, by 
equation (54), 


Ky = | V (ra + 1)? + (%a + z,)* 


the total resistance and reactance electro- 
motive-force triangle A,C,O, erected on 
the vector OA,. will always remain a 
right angle. With the introduction of 
2, the heel C,* of this triangle will move 
to some new position, as C,”.. The cur- 
rent vector OB", which is always in phase 
with OU,, will take up the new position 
OB’. Moreover, since the total resist- 
ance electro-motive force will always be 
equal to I (74 + 1,), in which (7a + 1) is 
a constant, the length of the current 
vector must be decreased proportionally 
to the decrease in the resistance electro- 
motive-force vector UC,, and since C, 
traces out a locus that is the are of a 
circle, the current vector head B will also 
trace out a locus that is an arc of a circle. 
To determine the impedance drop 
through the armature under these condi- 
tions, we lay off OC,’ in phase with OB’, 
and equal to OUq? = I’ ra, and at C,” erect 
the perpendicular C,’A,’ equal to Vg’Aq’= 
I’ x’. Accordingly, OAq’ equals the 
new impedance drop in the armature. 
Now, 





E, =1 Yr + %e (54) 


therefore any change in the value of the 
current will produce a_ proportional 
change in the value of the impedance 
drop through the armature ; consequently, 
as the impedance vector decreases in 
value, its vector head will trace out a 
curve PEs Cage which is the arc of a circle. 

‘Lhe electro-motive force at the col- 
lector rings must be equal to the vector 
difference of the vectors OA, and OA,’; 


it is, therefore, equal to res 





Platinum in British Columbia. 


It is reported from Vancouver that con- 
siderable quantities of platinum have been 
found in the gold-mining districts of 
British Columbia. The presence of this 
valuable metal in any quantity was first 
discovered by the American consul at Van- 
couver in some specimens of gold which 
had been brought to him to be refined. 
In many of the mining districts of .Brit- 
ish Columbia and the Yukon Territory, 
he asserts, large amounts of platinum and 
kindred metals must have been thrown 
away by miners who do not know platinum 
when they see it. With the present high 
price of platinum, it is thought that it 
will pay prospectors to be on the look out 
for the metal, which doubtless exists in 
considerable quantities in British Co- 
lumbia. 





260 


Science 
Brevities 


Polarization of Magnesium—We quote 
from an English contemporary: The 
properties of an aluminum anode have 
been utilized for the rectification of alter- 
nating currents, and A. Campetti has 
studied the polarization of magnesium 
with a view to a similar utilization. He 
uses a platinum cathode and a solution of 
caustic soda. He finds that the intensity 
of the current passing through the cell 
is very small until a difference of poten- 
tial of 75 volts is applied, when there is 
a rapid evolution of gas and a strong cur- 
rent. When the platinum is made anode 
the current is about thirty times as strong. 
It appears that ten or fifteen per cent of 
the energy transmitted through the cell 
is used up in overcoming the resistance 
at the boundary between the electrodes 
and the liquid. 


Frequency Measurements— ‘Several new 
methods for measuring the frequencies of 
rapidly alternating currents have been de- 
vised by K. E. F. Schmidt. Mr. Fournier 
D’Albe quotes an abstract from the 
Annalen der Physik. In one of these a 
telephone is made to produce stationary 
sound waves in a glass tube, and two posi- 
tions of minimum resonance are deter- 
mined by means of a piston. The tele- 
phone is excited by the current to be 
studied, and the position of the piston, 
together with the known velocity of the 
sound in air, suffice to determine the fre- 
quency sought. The author has also suc- 
cessfully employed Kundt’s dust figures 
for the same purpose. Both methods are 
only suitable for frequencies which are 
considerably higher than those ordinarily 
used. For ordinary frequencies the 
author employs an incandescent lamp fed 
by the current under investigation. This 
is photographed by a camera attached to 
a pendulum, and the negatives show alter- 
nate bright and dull stripes in accordance 
with the maxima and minima of the cur- 
rent traversing the lamp. An interesting 
application of this principle is obtained 
by simultaneously photographing two 
lamps in this manner, one of which has 
a difference of phase with respect to the 
other, as in the primary and secondary 
circuit of a transformer. The difference 
of phase expresses itself in a displace- 
ment of the stripes with respect to each 
other. 


Dielectric Constant of Paraffins— W. G. 
Hormel] has obtained, by means of a mod- 
ified form of Blondlot oscillator, the di- 
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electric constants of four commercially 
different paraffins for electric waves of 
forty, sixty and eighty cm. The Llec- 
trician states that the results show that 
the dielectric constant of a given paraffin 
increases with the density of the paraffin. 
It increases rapidly from a temperature 
twenty degrees above the melting point 
to a temperature thirty degrees below the 
melting point. Among different paraffins 
the dielectric constant increases as the 
melting point of the paraffin increases. 
The constant also increases with the 
rapidity of the electrical oscillations, and 
is greater for short light waves than it is 
for short electrical waves. The author 
finds that Cauchy’s formule as a means of 
obtaining the index of refraction for infin- 
itely long waves does not meet the experi- 
mental facts. Incidentally, the author de- 
termined the velocity of propagation of 
electric waves eighty centimetres in length 
along magnetic and non-magnetic wires 
of different diameters. He found that for 
reversals as high as 800,000,000 per 
second the velocity of propagation is the 
same, thus showing that the magnetic 
properties of iron are not able to follow 
such rapid changes. The effective field 
around the Lecher wires, as far as it can 
be detected by means of an argon tube, 
does not extend more than three cm. from 
the wires, and the effect on the half wave 
within this region varies approximately 
inversely as the square of the distance 
from the wires. 


Point Discharge Figures—De Heen has 
described the following simple experi- 
ment. A plate of rosin is charged with 
electricity and then held for a moment 
over a number of Bunsen burner flames, 
grouped symmetrically. When the plate 
is now dusted over with flour-of sulphur, 
the sulphur adheres only in sharp, well 
defined lines, forming polygons, whose 
centres correspond to the flames. De 
Heen speaks of tourbillons de Vether. But 
we do not understand the phenomenon 
better by resorting to the ether. Follow- 
ing up these experiments, according to an 
abstract in Engineering, Rudolph H. 
Weber, of Heidelberg, states in the 
Annalen der Physik, that the flames can 
conveniently be replaced by metallic wires 
fitted with sharp points. He charges his 
plates by means of a metallic comb and 
discharges them again with the aid of 
these needles, which he arranges about 
fifteen centimetres apart. The charge 


may be positive or negative; if powder 
mixtures of different colors are applied, 
only the color of the polygon outlines will 
vary with the sign of the electrification. 
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The lines are sharp and straight, the cor- 
ners somewhat rounded off; the powder 
will adhere to the spots where the plate 
has remained charged. The experiments 
can further be modified. The collector 
of an electric machine is covered with 
white silk, and a needle is approached 
while the machine is worked. We notice 
the well-known brush discharge from the 
point, and the discharge cone is marked 
on the silk as a luminous circle. If two 
needles are used, a black line appears be 
tween the two luminous areas where they 


_ overlap; this line becomes sharper as the 


needles are withdrawn to greater dis- 
tances. When several needles are ap- 
plied, we get the polygons spoken of. 
When we interpose sensitized paper be 
tween the metallic collector and its silk 
covering, the phenomenon will photograph 
itself. If we hold insulators between the 
points and the collector, the shadows of 
these insulators will for some moments 
remain visible on the luminous areas; but 
they disappear gradually. The discharge 
of the collectors seems to be due to mate- 
rial particles. For when we blow at the 
brush discharge cone through a piece of 
glass tubing, the respective polygon line 
becomes bent as if yielding to the air 
pressure. But we have no real explana- 
tion, though various apparent analogies 
can be quoted. When chemical reactions 
proceed from a number of symmetrically 
grouped points, similar curves, the lines 
of chemical inactivity of E. Lecher and 
of E. J. Mills, are observed as boundary 
lines of the various areas of activity. 








Electroplating. 


Experiments have lately been carried 
out by Mr. W. Pfanhauser, Jr., in order 
to determine the dispersion of the lines oi 
current in electrolytes. The author has 
found that in electroplating objects of 
irregular shape the current lines tend to 
concentrate at the points of the cathode 
nearest to the anode, just as the lines of 
force in the magnetic field of a horseshoe 
magnet are most concentrated at the points 
of the poles which are nearest together. 
The lines of current are more evenly 
spread over the whole surface of the ob- 
ject with some electrolytes than with 
others, and the author proposes the theory 
that the spreading is proportional to the 
difference between the discharge potentials 
of the cations of the “conducting salt” 
(usually K, Na, or H) and of the metal 
which is to be deposited. 
ee 

The gold mines of Mysore, India, are 
worked by American electrical devices, the 
power being from the melting Himalayan 
snow. 
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The Protection of Lines and Apparatus 
from Electrostatic Strains. 


A Lecture Before the American Institute of Electrical Engineers. 


ing of the American Institute of 

Electrical Engineers was held in 
one of the lecture rooms of the Havemeyer 
Building of Columbia University, New 
York city, on the evening of Friday, Feb- 
ruary 14, 1902. The evening was given 
over to the reading of a paper by Mr. 
Percy H. Thomas, part of which appears 
below. The subject of Mr. Thomas’s paper 
was the effect of static stresses on high-ten- 
sion circuits and apparatus and the protec- 
tion of these by suitable means against 
damage from accumulated high potentials. 
At the conclusion of the paper it was 
briefly discussed by Messrs. Charles F. 
Scott, Francis O. Blackwell, George F. 
Sever, Philippo Torchio, the president, 
and Mr. H. W. Fisher. The latter gave 
some very interesting data of experiments 
undertaken by him to standardize the 
spark-gap as a means for measuring high 
potentials. 

The meeting lasted until a late hour, 
and it was one of the best attended that 
the Institute has had recently. The paper 
of the evening was brilliantly illustrated 
by demonstrations, and the author exhib- 
ited a mechanical model of an electrical 
circuit of extraordinary beauty and in- 
genuity. 

The next meeting of the Institute will 
be held at 12 West Thirty-first street, 
New York, on Friday, February 28, at 
8.15 Pp. M. The general subject of the 
meeting will be “Electrochemistry and 
Klectrometallurgy.” 

The following papers will be presented : 
(1) “The Electrochemical Industries,” by 
Dr. Samuel Sheldon, of Brooklyn. (2) 
“The Electric Furnace in Industrial 
Chemistry,” by Mr. Charles B. Jacobs, of 
New York. (3) “Electrolytic Recovery 
of Copper from Low-Grade Ores,” by Dr. 
Nathaniel 8S. Keith, of New York. (4) 
“Colloids,” by Mr. W. R. Whitney, of 
Boston. (5) “Liquid Potentiometer; De- 
termining Electrolytic Resistance with 
Direct-Current Instruments.” (6) “Point 
of Cut-off in a Battery Discharge.” (7) 
“Electrolytic Conduction without Elec- 
trodes,” by Mr. Carl Hering, of Phila- 
delphia. (8) “Methods of Experimenta- 
tion in Electrochemistry,” by Mr. Charles 
S. Bradley, of New York. 

As the above papers will be presented 


T HE one hundred and sixty-first meet- 








in abstract only, members who are es- 
pecially interested in the subject are re- 
quested to send for advance copies, which 
will also be distributed at the meeting. 

Chairman Rice, of the Committee on 
Papers, and Chairman Mullin, of the Com- 
mittee on Transportation and Accommo- 
dation, after a visit to Great Barrington, 
Mass., recommended, and it has been de- 
cided, that the date of the annual conven- 
tion to be held in that town be changed 
to June 17, 18, 19 and 20, a special train 
to leave New York on June 16. This 
was deemed necessary in order to assure 
ample accommodation, as it is believed 
that the preparations being made will lead 
to a much larger attendance than was 
originally anticipated. All the available 
space in the “Berkshire Inn” and all the 
rooms in the “Barrington” will be re- 
served for the « ccasion. 





STATIC STRAINS IN HIGH-TENSION CIR- 
CUITS AND THE PROTECTION OF 
APPARATUS. 

BY PERCY H. THOMAS. 

It is the purpose of the present paper to 
discuss the so-called “static effects” in 
high-tension circuits, especial attention 
being given to the disturbances produced 
by lightning, switching, grounding and 
the like. Some discussions of particular 
phases of the principles involved have ap- 
peared from time to time, but so far as 
has come to the attention of the author, 
no comprehensive treatment of the subject 
of a non-mathematical character has so 
far appeared. On this account a general 
view of the question without mathematical 
complication will probably prove of in- 
terest to superintendents and station man- 
agers as well as to electrical engineers. 
Necessarily much of the matter in the 
paper will not be new, but it will be found 
that the old principles when applied to 
commercial circuits yield quite novel and 
important results. 

It is scarcely necessary to state that 
static strains, though not, perhaps, par- 
ticularly destructive of themselves, may 
indirectly cause the loss or temporary dis- 
abling of expensive and important ap- 
paratus, and more is involved than the 
loss of the apparatus. One of the prin- 
cipal aims, if not the chief aim of the 
superintendent of a modern electric trans- 


mission system, for the accomplishment 
of which he will make great sacrifices, is 
to keep his service continuous. Static 
disturbances in such systems, when not 
properly controlled, are a constant menace 
to the continuity of the service. The 
prominence of static effects is one of the 


chief distinguishing characteristics of 


high-tension operation. The importasce 
of “static” is not emphasized solely on 
theoretical grounds. Plants in actual 
operation have suffered both damage to 
apparatus and loss of prestige on account 
of insufficient static protection. 

The paper will be divided into two 
parts: 
I. Nature, Causes and Effects of 
“Static” Disturbances ; and 

II. The Protection of Apparatus and 
the “Static Interrupter.” 


PART I.—NATURE, CAUSES AND EFFECTS 
OF STATIC DISTURBANCES. 


INTRODUCTORY. 


The term “static” is certainly a mis- 
nomer, as the most prominent character- 
istic of the phenomena thus designated is 
the abrupt and violent nature of their 
discharges of electricity. However, this 
group of phenomena is so clearly defined 
and is so generally recognized by this name 
that in the absence of a better term of 
general acceptance its use will be con- 
tinued. A new term, however, is very 
greatly to be desired, and as the phe- 
nomena described are essentially those of 
wave motion, the author recommends the 
word “undic” as a substitute for “static.” 

For the present discussion “static” (or 
“andice”) will be taken to include those 
changes of potential and waves of current 
of an abrupt nature which result from 
the transfer of the electrostatic charges 
of a system from point to point. Such 
actions are not directly produced nor con- 
trolled by the generator. I say “not di- 
rectly,” for, of course, practically all elec- 
trical phenomena in a circuit, except those 
due to lightning, are produced at least 
indirectly by the generator. 

Every electric circuit may be viewed in 
two ways. It may be regarded (as in deal- 
ing with the transmission of energy) as a 
closed circuit containing resistance and 
inductance and carrying a certain current 
produced by a certain electro-motive force, 
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or it may be regarded (as in dealing with 
static) as a large insulated “conductor” 
(as the term is used in treatises on static 
electricity) of peculiar form. That is, 
the circuit performs a double function. 
It transfers useful energy and at the same 
time acts as an electric condenser. The 
first aspect, being the one of greatest prac- 
tical importance, is the one almost uni- 
versally considered. However, even in this 
case, with long high-tension lines, it has 
been found necessary to give some atten- 
tion to the e. s. (electrostatic) capacity 
of the circuit taken as an insulated “con- 
ductor.” The second aspect of the circuit 
is the one to be here considered, and 
though of less importance than the first 
it still deserves careful consideration on 
account of the serious difficulties static 
may cause in commercial work. As a 
matter of fact, since the electric circuit 
when operating is at the same time both 
a closed circuit carrying current and a 
charged insulated “conductor,” the actual 
resultant condition of the system is a 
combination of these two states. 

There are some points of difference, 
however, between the commercial electric 
circuit and the insulated “conductors” 
commonly used in the laboratory demon- 
strations of static electricity. In the first 
place the commercial circuit is very much 
the larger and is extended over greater 
distances, so that a sensible time is re- 
quired for an electric impulse to pass 
from one end to the other. Consequently 
two points on the same conductor may be 
momentarily at very different potentials. 
In the second place the amount of energy 
stored in the e. s. capacity of the com- 
mercial circuit is very much larger than 
that in the “conductors” of laboratory 
experiments. It should be noted that these 
points of differences are both differences 
of degree, not of kind. 

It will be well at the outset to sum- 
marize briefly the most characteristic of 
the laws of static. These are all well 
known and of very general applicability, 
viz.: 


LAWS OF STATIC. 


I. A static discharge (which is merely 
a very sudden rush of electricity) en- 
countering a choke coil in its path, ex- 
periences momentarily great opposition, 
i. e., the electricity is temporarily held 
back by the inductance of the coil so that 
if the rush of electricity be of large 
volume and sufficiently sudden a very 
great electro-motive force (neglecting 
losses of energy) will be exerted on the 
choke coil. This high electro-motive 
force is but momentary, however, as the 
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choke coil after the first instant allows 
the electricity to pass at an accelerating 
rate which soon relieves the pressure. The 
high momentary pressure at the front of 
the choke coil causes a tendency for the 
charge to seek other paths. Such a phe- 
nomenon would be called “side flash,” and 
is one of the considerations which led to 
the use of choke coils with lightning ar- 
resters. Lightning arrester choke coils 
are so placed that any static disturbance 
on the line must pass the choke coil to 
reach the apparatus which is being pro- 
tected and the arresters are placed on the 
line side of the choke coils where the 
tendency to side flash is strongest. 

As there is a tendency to side flash 
toward other objects there must evidently 
also be a tendency to short-circuit the 
choke coil itself. Such short-circuits are by 
no means unusual when coils not designed 
to stand them are exposed to static dis- 
charges. 

II. All conducting bodies have e. s. 
capacity or, in other words, are to a greater 
or less degree condensers. Whenever a 
conductor is at a potential different from 
a neighboring conductor a charge of elec- 
tricity appears in its surface principally 
on the side toward the other body. The 
amount of this charge equals the product 
of the e. s. capacity and the potential be- 
tween the bodies. At the same time an 
exactly equal charge appears on the second 
body. A conductor may have capacity to 
two or more adjacent conductors at the 
same time; in this case its resultant charge 
is the sum of the separate charges. 

The fact that a certain quantity of elec- 
tricity, great or small, is required to charge 
any conductor to any definite potential is 
very important in its bearings on long- 
distance lines. Suppose, for instance, that 
a piece of apparatus at one end of a trans- 
mission line is to be raised to a certain 
potential by a sudden application of volt- 
age at the other end. A sensible time will 
elapse before the necessary charge for the 
apparatus can reach the end of the long 
line. Consequently the potential of the 
apparatus will not rise at the same instant 
as an applied electro-motive force, but 
will remain unchanged until charge actu- 
ally reaches it. In other words, the poten- 
tial of a condenser can not rise until the 
charge necessary to produce this rise has 
entered it. 

The large current required to charge the 
line wires of an extensive high-tension 
system is well known. All switches, trans- 
formers, instruments and other apparatus 
actually connected to the high-tension cir- 
cuit also require charge, though, of course, 
much less. 
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The line wires have e. s. capacity both 
to the earth and to one another. The 
several charges corresponding to those dif- 
ferent capacities, though superposed on 
the wave, act independently of one another 
and must be so studied. Similarly with 
apparatus connected to the lines, not only 
will there be e. s. capacity in the high- 
tension parts to ground and low-tension 
parts, but also between different parts of 
the high-tension windings themselves. 

III. When a current is flowing throuch 
a circuit containing inductance, energy is 
stored in its magnetic field. The amount 
of this energy equals one-half the product 
of the inductance and the square of the 
current. This energy was obtained froin 
the circuit when the current was started 
and when the electro-motive force pro- 
ducing the current is removed, this stored 
energy must be discharged back into the 
circuit before the current can stop. If 
the circuit be suddenly opened a very high 
potential will be developed to keep the 
current flowing until this energy is fully 
discharged. Such is the case of the well- 
known rise of potential which results 
from suddenly opening the field circuit 
of a large generator. The direction of 
this “extra” electro-motive force when the 
circuit is opened is always such as to con- 
tinue the current flow. 

Energy in a magnetic field is just as 
truly stored energy as that in the moving 
bullet, the stretched spring or the raised 
weight. It may be adapted to useful pur- 
poses. For example, the energy stored in 
the magnetism in the core of an induction 
coil by the primary current is discharged 
into the secondary to produce the high- 
tension spark. 

An idea of the amount of this energy 
in actual cases may be obtained from the 
following: One ampere flowing through 
a coil w with an inductance of one henry 
(equivalent to 377 ohms at 7,200 alts.) 
stores 1/2 volt-ampere sec. = 1/2 watt- 
second = 1/2 joule = 0.367 foot-pound. 

The very sudden rushes of static elec- 
tricity are no exception to this law; they 
produce magnetism and store energy 
which must be discharged into the circuit 
again before the currents can cease. This 
principle will be found to lead to im- 
portant results. 

Also, when a condenser is charged 
energy is stored. This energy will be re- 
stored to the circuit again when the con- 
denser is discharged. The amount of 
this energy is one-half the product of its 
e. s. capacity and the square of the 
voltage. 

A condenser of one microfarad capacity 
charged to 1,000 volts potential stores 
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one-half a watt-sec. = 1/2 joule = 0.367 
foot-pound. * 

The energy of an electric current may 
thus be stored in two ways, either in a 
magnetic field produced by a current, or 
by the storing of the electricity itself. In 
‘ts former state the. energy may be re- 
varded as kinetic and in the latter as 
votential. 

ELECTRIC CIRCUIT AS AN 
CONDUCTOR. 


It has been stated that an electric cir- 
cuit may be considered as an insulated 
conductor of a peculiar form. It is rather 
an aggregation of conductors of various 
forms. In general a high-tension circuit 
consists of the following parts: 

(a) High-tension windings or trans- 
formers, raising and lowering. 

(b) Transmission wires. 

(c) High-tension switches, instru- 
ments, lightning arresters, station wiring 
and similar auxiliary apparatus. 

(a) The Igh-tension transformer 
windings are in the form of coils, and are 
therefore from the static point of view 
choke coils. On account of the very large 
number of turns their choking power is 
very great (choking is general, being pro- 
portional to the square of the numbers of 
turns). The high-tension windings have 
e. s. capacity also, as they lie close to the 
low-tension windings and to the core, that 
is, the high-tension winding will have 
static charges on the surface opposite the 
low-tension winding and opposite the core. 
There is as well capacity between turns 
and between coils of the high-tension 
windings. The e. s. capacity of these 
transformer coils is of a rather complicated 
nature, for it is distributed along at dif- 
ferent points on the winding, and is not 
concentrated at one point as in an ordi- 
nary condenser. Therefore, the charge 
for the different portions of the windings 
must pass through different lengths of 
wire and different amounts of inductance 
and resistance. The same is true of both 
raising and lowering transformers. 

(b) The transmission wires have e. s. 
capacity with one another and with the 
earth, so there are two charges superposed 
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*The transmission lines of a system like the Bay 
Counties Power Co. of ‘ alifornia with lines 150 miles 
long, have a capacity of about3microfarads. Operating 
at 40,000 volts this will have 1/2 x (8 x 10—*) (40,00 x 
V2)? = 4,800 watt-secs. = 4,800 joules, equals 3, 500 foot- 
pounds of energy stored in its e. s. capacity when fully 
charged. The charging current is 45 amperes at 40,0c0 
volis, 7,200 alterpations. Therefore the rate of supply of 
energy to the line from the generator and absorption 
from the line by the generator is 45 x 40,000 x 2 xe a 
1,150,000 watts-sec. per sec., = 1,150,000 joules per sec., 

uals 843,000 foot-pounds per sec. The generator sup- 
plies current conti:uously to the line for 1/2 alternation 
and then receives it back again for the next half alterna- 
tion. Theretore the energy delivered or received in a 
half alternation is the energy stored in the capacity of 
the line = 452 X 10,00 x 2 = 4,800 watt-secs. = 4,800 

~ eX 0x4 : Pras 
joules = 3,500 foot-pounds, as before. 
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on each wire—each of which may act in- 
dependently of the others. This capacity, 
though comparatively small for short 
lengths of wire, is, as a whole, great on 
account of the great length of the lines. 
These wires have inductance also like the 
capacity; small for short lengths, but 
quite considerable when the line is taken 
as a whole. 

On the line wires, as in the high-tension 
transformer windings, the e. s. capacity 
and inductance are distributed, so that 
when voltage is applied to the line dif- 


ferent points receive charging current at 


different instants of time, since the charge 
for various points must flow through dif- 
ferent lengths of line. In fact, the trans- 
mission wires (the same may be said of 
high-tension transformer winding) may 
be considered as a succession of choke 
coils and condensers in series, each very 
small, but very great in number, as shown 
in Fig. 1. 

In addition to the e. s. capacity of the 
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Fie. 1.—D1aGRAM ILLUSTRATING INDUCTANCE 
AND Capacity OF A Lone SINGLE-PHASE 
TRANSMISSION LINE. 

line wires there is a certain amount of 

capacity on each insulator. The amount 

is very small and may be considered a part 
of the line capacity. 

(c) Switches, instruments, lightning 
arresters, station wiring and similar 
auxiliary apparatus have a certain amount 
of e. s. capacity to surrounding objects, 
but not usually as much as the high-ten- 
sion windings of transformers. This part 
of the system has also comparatively little 
inductance and needs no further discus- 
sion here. 

In addition to e. s. capacity and in- 
ductance all parts of the high-tension sys- 
tem have more or less ohmic resistance. 
The effect of this resistance is to retard 
the current (static or normal) in what- 
ever direction it flows, and to change part 
of the electric energy into heat. 

A certain amount of current leaks from 
the line at insulators and at all points 
where insulating material touches the cir- 
cuit, since no insulation is perfect. Even 
the air conducts away some charge when 
the voltage is extremely high. Taken 
altogether the result of these leakages is 
small under normal conditions and may be 
neglected in this discussion. 

Every point of a high-tension cir- 
cuit at any instant has a_ perfectly 
definite potential, which is in general 
different from the potential of other 
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parts of the circuit and of adjacent 
objects. Consequently each point has 
at each instant a definite static charge, 
often different from that of other points. 
As (with alternating currents) the poten- 
tial of each point is varying from instant 
to instant these charges are continually 
changing and the changing charges cause 
a current in the circuit properly called 
charging current. Neither this charging 
current nor the static charges have any 
connection with the useful current, except 
as the latter may influence the static 
potential of some point of the circuit. 
The total current in the circuit at any in- 
stant is the sum of the work current and 
charging current if they are in the same 
direction, or their difference if they are 
in opposite directions. 

When the potentials of all points of a 
circuit are determined directly by the elec- 
tro-motive force of the generator, 1. e., 
during normal operation, all changes of 
potential are slow (compared with static 
changes of voltage) and allow sufficient 
tume for the necessary changes in the static 
charges at various points to be accom- 
plished without serious opposition from 
the inductance of the circuit. Such 
changes of potential and charges as these, 
however, are not the subject of this paper. 
Its principal object is the discussion of 
changes of potential of a more abrupt 
nature which are not directly produced by 
the electro-motive force of the generator ; 
the latter may cause violent and sudden 
alterations of the static charges and 
dangerous local potential strains. How- 
ever, before taking up the more compli- 
cated case of the abrupt changes, it will 
be best to consider a little more fully the 
distribution of potential and charge in 
some of the simpler cases of normal run- 
ning, vtz.: 

Static Charges on a Symmetrical Single- 
phase Transmission Line Open-Circuited 
at the End and Charged by a Direct- 
Current Generator—In this case both lines 
have the same e. s. capacity to the earth. 
There is also capacity between the line 
wires. On the positive line is a positive 
charge composed of two parts, one due 
to its capacity to earth and the other to 
its capacity to the other wire; similarly on 
the negative wire is an equal negative 
charge composed of two parts. These 
charges remain constant as long as the 
electro-motive force of the generator is 
constant. 

If, however, the generator is an alter- 
nator the charges change from positive to 
negative with the voltage remaining equal 
on the two wires at times. This inter- 
change of charges requires a flow of cur- 
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rent from line to line through the gen- 
erator. 

When the same line is loaded at the 
farther end no material change is pro- 
duced in the line charges. Since different 
parts of the high-tension winding of the 
motor or transformer or other apparatus 
constituting the load are at potentials 
varying all the way from one-half line 
voltage positive to one-half line voltage 
negative, the charges on these points will 
vary in a similar manner. These charges 
are supplied from the generator through 
the line. The charges for the inner parts 
of the winding of the load apparatus must 
flow through the outer parts of the wind- 
ing as well as through the line. 

Same Line with One Leg Grounded— 
Since direct current is practically never 
used in high-tension work it will be 
omitted from further discussion here. The 
case of a grounded line is of importance, 
not as a practical operating condition, but 
on account of the harmful results which 
may follow accidental grounds. The poten- 
tial of one-line wire becomes the same 
as that of the earth, while that of the 
other is full-line voltage, that is, double 
its value with circuit ungrounded. The 
potential between the wires being main- 
tained by the generator remains un- 
changed. Of the two component parts 
constituting the charge on the ungrounded 
wire the part due to the e. s. capacity be- 
tween the wires is undisturbed by the 
grounding since the voltage between wires 
is unchanged, but the part due to the ca- 
pacity to earth is doubled since the poten- 
tial of the line above the earth is doubled. 
On the grounded line the part of the 
charge due to the e. s. capacity between 
wires is unchanged—the part of charge 
due to capacity to earth becomes zero, 
since the potential to earth is zero. The 
charge which appears on the earth oppo- 
site the ungrounded wire and which is 
equal in amount to the part of that line’s 
charge that is due to capacity with the 
earth, being produced by the generator, 
must flow to earth at the point where the 
circuit is grounded. On a large system the 
e. s. capacity of the lines would be suf- 
ficient to make this current quite large. 
In such a case the current may burn off 
the line wire at the grounded point if the 
contact with the earth is imperfect. This 
fact has a very direct bearing on the ques- 
tion as to whether it is possible to operate 
a large high-tension system with one wire 
accidently grounded. 

System with Neutral Point Grounded— 
In a symmetrically arranged unground- 
ed system either single phase or poly- 
phase, a neutral point may be defined 
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as any point which is at the earth’s poten- 
tial. There may be more than one neutral 
point in a circuit, as shown in Fig. 2, 
where a b c d are neutral points. 

Since the neutral point is at the earth’s 
potential, grounding this point makes no 
difference in the potential or charge of any 
point of the circuit and no current flows 
over the grounding wire. If the circuit 
becomes unbalanced, for example, by a 
high-resistance ground on one wire, there 
is a tendency for the neutral point to take 
a potential different from that of the 
earth, and a current will then flow over 
the grounding wire which will be sufficient 
to keep the neutral point at earth’s poten- 
tial. If there be a dead ground on one 
wire the earth connection at the neutral 
point completes a short-circuit. If the 
neutral point is not grounded when the 
system becomes unbalanced one or more 
lines will take a potential higher above 
the earth than in the balanced condition 
and the other line or lines a potential 
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Fic. 2.—NEUTRAL POoINTs. 


lower than before. Therefore, comparing 
the two methods of operation with the 
neutral grounded, if a “dead” ground is 
made on any line wire a short-circuit is 
produced through the ground connection 
at the neutral point; with the neutral un- 
grounded a ground on a line wire means 
twice the previous potential between line 
and ground on one or more wires though 
no short-circuit is produced. The advan- 
tage of a grounded neutral is the prevent- 
ing of increased potential over the earth 
in case of an accidental ground, its dis- 
advantage is the fact that one such ac- 
cidental ground instead of two causes a 
short-circuit. 

We may now consider some of the ab- 
rupt changes of potential not directly pro- 
duced by the generator. 

1. Connecting “Dead” Transformer to 
Live Line—Fig. 3 represents the portion 
of a high-tension transformer coil con- 
nected to the line terminal. The circles 
indicate wires. The coil may have one 
or more turns per layer, The numbers 
on the circles indicate the order in which 
the current passes through the turns of 
the winding. The low-tension winding 
lies adjacent to the high-tension and the 
small condensers, a b c d, etc., shown 
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dotted, indicate the e. s. capacity to the 
corresponding wires of the adjacent low- 
tension coils. 

Before either terminal of the trans- 
former is connected to the line all parts 
of the high-tension winding are at earth’s 
potential. As the first line switch is being 
closed at S there is no change in the poten- 
tial of the transformer winding until a 
spark passes between the switch jaws. 
Then instantly the potential of the trans- 
former terminal is raised to the potential 
of this line wire. The rest of the high- 
tension transformer winding also takes the 
potential of this line wire as soon as (but 
not sooner than) the necessary charge can 
reach b-c-d-e, etc. Now, the charges 
for b-c-d-e, etc., must flow through a 
considerable amount of inductance, which 
will require a length of time which is very 
short but still sensible. It is clear that 
during this short but definite period, after 
the terminal has reached its full potential 
and before there has been sufficient time 
for charge to reach the inner layers, for 
example, f and g, etc., a difference of 
potential exists between the outer and in- 
ner layers of the winding which is equal 
to the full electro-motive force of the line 
wire above the earth. If the insulation of 
the winding is too weak or the line poten- 
tial is very high this momentary difference 
of potential will cause a spark to pass over 
the surface of the coil or through its insu- 
lation. This spark contains, of course, a 
very small amount of electricity, for as 
soon as the wires, etc., f, g, are charged 
up to the line potential, the voltage be- 
tween the inner and outer layers vanishes. 
The only result is the almost harmless 
passage of a nearly invisible spark. 

Very soon after the closing of the first 
line switch the whole transformer wind- 
ing will have assumed the potential of the 
first line wire, that is,just before the closing 
of the second line switch the second trans- 
former terminal is at the potential of the 
first line. As the second switch is closed 
a spark passes and the potential of the 
second terminal of the transformer which 
has, up to the instant, been at the poten- 
tial of the first line is suddenly changed 
to that of the second line—a very abrupt 
change. Then, as before, during the period 
required for the necessary change to pene- 
trate to the inner turns a very high-poten- 
tial difference is impressed on the outer 
portion of the coil. The momentary strain 
on the insulation of the coil is much 
greater when the second switch is closed 
than the first, for the first transformer 
terminal experienced an abrupt change 
only from earth’s potential to line 
potential, while the second was changed 
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from the potential of one line to that of 
the other line, which is nearly double the 
potential from the ground. 

There is another very important dif- 
ference between the effects of closing the 
first and second switches in connecting a 
“dead” transformer to a live line. In the 
case of closing the first, as already stated, 
if the momentary strains break down the 
insulation, and only sufficient current 
flows through this break to charge up the 
inner layers of the transformer coil, this is 
a very small quantity and can do compara- 
tively little injury to the coil, especially if 
it be oil-insulated. In the second case 
the amount of current passing in the static 
spark is not very materially greater than 
in the first case. But when the insulation 
beween turns is momentarily broken down 
by this small spark there flows through 
the break a certain amount of current due 
to the electro-motive force impressed on 
each turn of the coil. Although the static 
spark of itself would be but momentary, 
yet the current supported by the impressed 
or “normal” electro-motive force of the 
circuit may be able to hold the are and 
continue indefinitely, destroying the whole 
coil if not interrupted. I say may be able 
to hold an are, for such an arc may or may 
not be held, according to the circumstances 
of the case. If the static spark passes 
when the normal] electro-motive force is 
nearly zero, or if the transformer be not 
able to supply much current in short- 
circuited turns, etc., then the chance that 
a permanent are will be established is 
small. Sparks or flashes have actually 
been observed in the winding of high- 
tension transformers at the time of light- 
ning discharges, showing actual tempo- 
rary holding of an are. 

The factors which determine the min- 
imum number of layers upon which ex- 
cessive momentary potential will be im- 
pressed are, chiefly, the inductance and 
e. 8, capacity of the transformer coils and 
the abruptness of the change of potential 
of the terminal on the closing of the 
switch. The former determines the rate 
at which the charge can penetrate the coil, 
and the latter determines the time during 
which charging current may be passing 
into the coil before the full potential is 
reached on the terminal. The more abrupt 
the spark and the greater the capacity and 
inductance uf the coils, the fewer the 
number of layers which will become 
charged before full terminal potential is 
reached and the more severe will be the 
strain on insulation. 

When switching is done on a high-ten- 
sion generator or a motor or any ap- 
paratus containing coils, a strain is 
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brought in the windings near the terminals 
in exactly the same way as with trans- 
former coils. There is also, usually, this 
same tendency for normal voltage to cause 
an arc to follow any momentary break in 
the insulation. 

It is evident that the danger from this 
sort of switching is greater and greater for 
higher and higher voltages—it is of little 
importance on low voltages. Actually, 
injury of a serious nature to ap- 
paratus from this source is very much less 
than would be at first expected for several 
reasons : 


(a) Insulating materials will stand 


‘much higher voltages of a static nature 
than of a continuous nature, such as those 
derived from generators. 

(b) The passing of a static spark alone 
is usually by no means a serious matter, 
and many circumstances may prevent a 
destructive arc from following the spark. 
* (c) It is only occasionally that the 
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Fie. 3.—Dracram IniustratTine E. 8. Capa- 
CITy OF A HiaH-TENSION TRANSFORMER COIL 
AND CHARGING FROM A LIVE LINE. 


combination of circumstances arises which 
gives the severest conditions. 

It has been assumed thus far that the 
potential of the line wires is unaffected 
by the switching operations. If, however, 
the connecting of the transformer to the 
line momentarily lowers the line potential 
at the switch, as will often occur, the 
abruptness of the static strain, and there- 
fore its severity, will be reduced. 

This discussion which has been applied 
to switching on a transformer is ap- 
plicable when any coil is subjected to an 
abrupt change of potential in any part. 
For example, when a dead transmission 
line is connected to a live transformer the 
potential of the transformer terminals will 
usually be suddenly lowered very consider- 
ably for the moment on account of the 
great excess of e. s. capacity in the line 
over the transformer coil. In this case the 
potential of the line which must be charged 
directly by the generator (and not from 
charge previously stored in the e. s. ca- 
pacity of other lines) will rise very much 
more slowly since current must pass 
through considerable inductance in gen- 
erator and transformers. Sudden short- 
circuits, grounds, discharges of lightning 
arresters and similar disturbances all pro- 
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duce static strains more or less severe ac- 
cording to circumstances. 
FOURTH LAW OF STATIC. 

Before continuing the consideration of 
other cases of serious static it will be best 
to consider one or two more fundamental 
cases: 

IV. When a condenser discharges sud- 
denly through an inductive circuit con- 
taining comparatively little resistance the 
current in the discharge path increases 
continuously until the condenser is com- 
pletely discharged. At this time the cur- 
rent, in virtue of the magnetic field which 
it produces, stores nearly the full amount 
of the energy originally in the condenser, 
for there is little waste, as a resistance 
is assumed to be small. 

But this current can not become zero 
until all its energy is discharged into the 
circuit, which in this case means into the 
condenser; therefore, the condenser is 
charged to its original voltage again, but 
this time in the opposite direction. At 
the instant all the energy is thus restored 
to the condenser (with reversed direc- 
tion) the current is zero. But the con- 
denser can not remain charged with the 
discharge path closed, and will discharge 
again, repeating the same phenomena; 
that is, the charge oscillates backward and 
forward through the discharge circuit. 
If the resistance is not zero a little energy 
is lost every time discharge occurs, so that 
each time the condenser is charged to a 
lower potential than the preceding time 
until the whole of the energy is finally 
transformed into heat. If now a con- 
denser be charged through inductance con- 
tinuously, energy will be stored in the 
magnetic field produced by the charging 
current (just as in the case of discharge) 
until the condenser has reached full poten- 
tial. All this energy must be discharged 
into the condenser before the charging 
current can cease; that is, if there are no 
sensible resistance losses, the condenser 
will be charged momentarily to double 
potential. The condenser will then os- 
cillate between double potential and zero 
until it finally settles down at the poten- 
tial of the circuit from which it is charged, 
which occurs only as the oscillations are 
damped by the resistance of the circuit or 
by other losses. These phenomena may 
be made clearer by a mechanical analogy. 

The first case of the discharging con- 
denser is similar to that of a pendulum 
which has been drawn aside and released ; 
it oscillates about its final position of rest 
until its energy is all expended in friction. 
The second case may be compared to a 
weight supported by a spring. If the 
weight be dropped it will descend be- 
yond the point at which it is finally to 
come to rest, stretching the spring to twice 
its final extension.- The weight will then 
be drawn up again above the point of 
equilibrium, oscillating backward and for- 
ward until its energy is dissipated by fric- 
tion. The inertia of the weight corre- 
sponds to the inductance of the charging 
circuit and the spring corresponds to the 
capacity of the condenser. 

(Concluded next week.) 











ELECTRICAL REVIEW 





Vol. 40—No. 8 


The Common Battery System. 


An Address Before the New York Electrical Society. 


York Electrical Society, this is 

the second time which it has 
been my privilege to receive the so- 
ciety at this building and to exhibit 
and describe to it the central office tele- 
phone apparatus which it contains. It 
is almost exactly ten years ago that the 
society met in this building for the pur- 
pose of inspecting its telephone installa- 
tion. 

Ten years ago, as well as to-night, the 
Cortlandt street plant was of sufficient 
novelty, magnitude and merit to warrant 
a visit from such a distinguished society 
as yours. But within these ten years 
radical improvements have been made, 
changes have taken place, and an almost 
complete transformation has been effected. 
Therefore, before undertaking to sketch 
for your information an outline of the 
main features of the plant which it is my 
pleasure to exhibit to you to-night, it 
will be interesting and possibly instruc- 
tive if I should first call your attention to 
some of the important advances in tele- 
phony which have been made in this 
country and in this city during the last 
ten years, all of which are embodied in 
what you are to see to-night, and when you 
view with the critical eye of experts that 
which is to be exhibited I am sure that 
your feeling will be that in the phenom- 
enal advance in industrial affairs which 
has been made by Americans, that elec- 
trical developments are in the front rank, 
and that among these electrical develop- 
ments the art of telephony has not lagged. 

The opening of the present Cortlandt 
street central office was but the culmina- 
tion of a series of works planned a num- 
ber of years ago and but recently com- 
pleted. The common battery system, of 
which the Cortlandt street office repre- 
sents the highest type, was in New York 


[) oven the history of the New 


‘first installed at Harlem more than three’ 


years ago. After a rigid demonstration 
of the system in that district, a great 
many improvements were decided upon, 
and the switchboards of all of our offices 
transformed from the old magneto sys- 
tem to the now standard common battery 
plan;.and to show how rapidly improve- 
ments follow one upon another, I may say 
that before we had installed Cortlandt 
Street on the common battery system the 
Harlem office, in which it was first in- 
stalled only three years ago, had outgrown 
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its equipment, and a new building had 
been started for a greatly enlarged central 
office with improvements not known at the 
time the Harlem office of three years ago 
was installed. 

At the time of its installation the first 
Cortlandt street switchboard represented 
all that was best in the telephonic art. The 
switchboard was large enough to accom- 
modate 5,000 subscribers’ lines and 600 
trunk lines. It was inspected and 
studied by engineers from at home and 
abroad, and was regarded as so great an 
improvement over what had gone before 
that this society met to visit and inspect 
it in a body. But to-day there are those 
young in the business who laugh at our 
boasted improvements of ten years ago, 
and we, who were responsible for its instal- 
lation, find it hard to justify to-day those 
plans about which we then boasted so 
much. 

It is my hope and wish that we shall 
all live again to visit the Cortlandt street 
exchange at a time when the apparatus 
to be inspected to-night will be as anti- 
quated as that which was the occasion of 
our first meeting in this building. 

I shall say a word or two about some of 
the significant changes which have taken 
place during the last ten years in this 
building. 

Ten years ago to operate each subscrib- 
er’s transmitter it was necessary that two 
cells of Fuller battery be provided at each 
telephone station. To-day in the new 
switchboard we are operating on the com- 
mon battery plan, no battery is re- 
quired at the subscribers’ station, all of 
the battery being concentrated at the cen- 
tral office and taking the form of large 
storage cells. 

Ten years ago, in order to signal the 
central office, each station was provided 
with a small alternating-current generator 
operated by hand. To-day the generator 
is dispensed with at the subscribers’ sta- 
tion, and the signaling is automatically 
performed when the subscriber takes the 
telephone from the hook. 

Ten years ago, when the subscriber had 
finished talking, it was not only necessary 
that he should hang the telephone on the 
hook, but it was also necessary that he 
should give a brisk turn to the crank in 
order to send a clearing-out signal to the 
central office. To-day this is unneces- 
sary; the act of the subscriber in hanging 


his telephone on the hook automatically 
lights a signal in the keyboard which 
notifies the operator to clear out. 

Ten years ago, notwithstanding our 
numerous instructions in the telephone 
book and requests to subscribers that they 
should notify the operator to clear out by 
turning the generator crank when through 
talking, it was necessary for the operator, 
owing to the failure of the subscriber to 
remember these instructions, to listen in 
to see whether the subscribers had finished 
talking, and it was not only necessary to 
listen in but it was necessary for the oper- 
ator to ask, “Are you through?” Un- 
fortunately, owing to the strenuous con- 
ditions under which the then operator 
worked, she almost invariably reversed the 
order in which she conducted these oper- 
ations, too often breaking in on the sub- 
scriber in the midst of his conversation 
asking, “Are you through?” and then 
listening afterward. 

It will not be necessary to enter into de- 
tails on this point in order to bring viv- 
idly to your mind the conditions which 
I have attempted to describe. At the 
present time, when two subscribers have 
finished talking, two lamps are lighted in 
the connecting cords in front of the op- 
erator in control of the connection. The 
lighting of these lamps means that both 
subscribers have hung their telephones on 
the hooks and have relinquished control 
of the line. Seeing the lamps lighted, 
the operator is not obliged to connect her- 
self into the line and is not obliged to ask 
whether the subscribers are through, but 
knows of necessity that both subscribers 
have hung up, and that the only thing for 
her to do is to disconnect both lines. 

It is owing to this fact that one of the 
greatest advaniages of the common bat- 
tery system is realized. A substantial 
improvement in the service arises from re- 
lieving the operator of the duty of super- 
vising the connections by listening in. 
She can now supervise visually by glanc- 
ing at the condition of the lamps to see 
whether they are lighted or not. The op- 
erator, thus relieved of the old-time super- 
vision, can handle a much larger number 
of lines than formerly. Consequently, 
fewer operators are required, and fur- 
thermore, what is also important, fewer 
sections of switchboard are required. In 
the system of ten years ago, there were 
forty-four sections of switchboard in- 
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stalled upon the eighth story of this 
building. A new story has been added, 
but the floor space is identical in amount 
with that contained in the old story. At 
the present time 9,000 lines are placed in 
a room of the same area which formerly 
contained the 5,000-line switchboard, and 
the number of operators employed is not 
much greater than before. These con- 
stitute two of the important advantages 
of the common battery switchboard: The 
simplyfying of the labor of the central 
office, and the vast improvement in the 
character of the service rendered to the 
su hseriber. 

Tn addition to these, another improve- 
ment, by no means to be neglected, has 
been obtained. While formerly it was 
necessary to maintain two cells of Fuller 
battery at each subscriber’s station, at the 

resent time no battery at the subscriber’s 
station is required, all of the current be- 
ing provided from a few cells, although 
very much larger cells, at the central 
ofice. This relieves the subscriber from 
the annoyance formerly occasioned by the 
visits of the telephone battery men to 
make periodical renewals of the Fuller 
cells, which, in the case of busy subscrib- 
ers, took place sometimes as often as once 
in two months. 

The idea of a common battery switch- 
board was not new ten years ago. Many 
attempts to attain such an end were made, 
the principal idea being, however, to avoid 
the necessity of renewing batteries at 
subscribers’ stations, no thought being 
given to the advantages accruing in the 
way of operating at the central office. 
When finally the result was obtained, it 
was found to the surprise of many that, 
while the doing away with the battery 
renewal at the subscriber’s station was ac- 
complished and while this was by no 
means an unimportant factor, neverthe- 
less, when considered with reference to the 
improvement in the quality of service ren- 
dered, it was found to be of subordinate 
value. 

When to-night you view this modern 
installation you will, no doubt, having 
in mind the Cortlandt street of ten years 
ago, be impressed with the fact that a 
vast amount of complication has been 
added to the system, and I think you will 
find it difficult to resist the idea that the 
tendency to complexity which will be per- 
ceived is to some extent unfortunate. But 
to this I can only say that the require- 
ments of the modern telephone exchange 
have become more and more exacting and 
that a telephone exchange located, as 
Cortlandt street is, in the financial and 
business centre of this country has to be 
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constructed with reference to the various 
complexities which there arise. There 
have to be considered those waves of ex- 
citement, those rushes of business, those 
financial panics, those concentrations of 
calls resulting from national celebrations, 
from explosions, accidents, etc., which, 
unfortunately, are so increasingly fre- 
quent in our modern civilization. To all 
of these influences the telephone exchange 
in general, and the New York telephone 
exchange in particular, is peculiarly sub- 
jected, and it is at these very times that 
the telephone is at its best. We should 
be derelict in our duty, therefore, if we 
did not plan our vast and complicated 
system so as to stand these sudden de- 
mands which no human foresight can 
avoid. 

Even a harmless practical joke started 
on its way by some wag would, unless we 
provided sufficient reserve power, serious- 
ly embarrass the working of our system. 
Not long ago a joke akin to the Tom 
Collins joke of old was started in New 
York. A practical joker would tell his 
friend to call up Mr. Fish at — Broad on 
a matter of importance. The friend so 
informed would call up the number, only 
to be asked which Mr. Fish he wanted to 
talk to, because that number was at the 
Aquarium. For about a week this joke 
raged, and it took the services of a num- 
ber of special operators to intercept calls 
for the Aquarium, and flash the joke in 
the pan, as it were, at the central office. 
Afterward, some minor jokers started a 
similar lot of calls for the Menagerie, at 
Central Park, and for the “Zoo,” in the 
Bronx, sending their victims to the tele- 
phone to call up Mr. Wolf, Mr. Fox, ete. 

Thousands of calls a day are received 
from subscribers who wish to know who 
is the nearest subscriber to a given num- 
ber on a street named. It would be more 
troublesome to refuse these calls than to 
attend to them, so that provision for hand- 
ling such contingencies must be made. In 
New York, the Saturday half-holiday has 
resulted in crowding into a very small 
space of time an enormous amount of 
business on Saturdays, and when Saturday 
half-holiday precedes a legal holiday the 
rush of business is intense. 

In consequence of these conditions, our 
plans must be made on such a liberal scale 
that we can handle the business at the 
busiest periods, even when they occur at 
infrequent intervals. To meet these con- 
tingencies we have, in addition to install- 
ing a large amount of additional ap- 
paratus, provided a large number of 
special operators called monitors, whose 
sole duty is to relieve the subscribers’ oper- 
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ators of the necessity of holding conver- 
sations with the subscribers and to take 
the request of the subscriber, whatever it 
may be, and see that adequate and polite 
attention is given to it. All of these con- 
ditions have been taken into account in 
making the plans for the installation 
which you will inspect to-night, and to 
some extent account for the complexities 
you will observe which were not present in 
the Cortlandt street of ten years ago. 

But in making the comparison between 
the old system and the new, I wish to call 
your attention to other conditions which, 
when rightly viewed, will establish the 
fact that after all there has been a suc- 
cessful movement in the direction of sim- 
plicity. It should be borne in mind that 
in the old system there was required at 
each subscriber’s station two cells of 
Fuller battery, which would, in an in- 
stallation of the present magnitude, 
amount to 18,000 cells. All of these 
Fuller cells have been displaced by eleven 
cells of storage battery of the chloride 
type located at the central office and oc- 
cupying only 110 square feet. If the 18,- 
000 cells of Fuller battery were assembled 
at the central office and arranged on racks 
in the most economical way, it would oc- 
cupy a very large space. In the old sys- 
tem a small alternating-current generator 
was required at each station. If these 
generators and batteries were massed at 
the central office they would together oc- 
cupy a space almost equal to that occupied 
by the entire common-battery switchboard 
itself. The total weight of the present 
storage cells is only about 11,000 pounds, 
and that of the local batteries would 
amount to over 216,000 pounds. 

During the last ten years many im- 
provements have been made in under- 
ground telephone cables, but the main 
ideas of their original construction have 
been adhered to. Dry cables have taken 
the place of filled cables, paper has en- 
tirely displaced cotton, and the improve- 
ment has been in the direction of placing 
a larger number of pairs of wires in a 
given lead sheath. Cables of 200 pairs 
are now the rule where formerly only fifty 
pairs were used. 

A vast amount of detail in construction 
and engineering has been worked out, and 
Mr. J. C. Rennard, our assistant chief en- 
gineer, who has carried on the practical 
engineering work of the New York in- 
stallations, will describe to us many 
features of interest. 

The installation in all of its parts has 
been constructed by the Western Electric 
Company, which was the concern which in- 
stalled the old Cortlandt street board, and 
which as much as any other single agency 
has contributed to the forward condition 
which the art of telephony has attained 
not only in this country but abroad. 

Nearly all branches of electrical en- 
gineering have been drawn upon in mak- 
ing this telephone installation, and to 
deal exhaustively with even one of the im- 
portant details of the work would take 
up the entire time of the meeting. 
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ALTERNATING CURRENT MACHINERY 
FOR HIGH AND LOW FREQUENCIES—II. 
BY B. A. BEHREND. 

(Concluded.) 

If a higher speed can be obtained for 
driving the alternators, the difficulties 
attendant upon the construction of sixty- 
cycle, slow-speed generators disappear. 
Generators for sixty cycles and 1,000 or 
2,000 kilowatts running at about 180 revo- 
lutions per minute make very fine de- 
signs. A moderate number of poles com- 
bined with a high peripheral speed fur- 
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at 315 revolutions per minute, a twelve- 
foot wheel revolving at this speed being 
quite an impressive sight, especially to a 
man standing close to it and taking the 
speed. 

The mechanical construction of the re- 
volving fields for high peripheral speeds 
requires a great deal of attention. The 
centrifugal forces per pole amount, in 
some cases, to thirty and forty tons, and 
the pole has to be safely held on to the rim 
of the spider. Fig. 5 illustrates the con- 
struction of a revolving field of seventy- 
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watt generator operating in the Denver 
Gas and Electric Company’s station in 
Denver, Col. Two of these machines are 
represented, in Fig. 5, in the power-house. 

Let us now turn our attention to alter- 
nating-current generators for a frequency 
of twenty-five cycles. In Fig. 6 we show an 
assembly of a 425-kilowatt generator hav- 
ing twenty-eight poles and producing 
three-phase currents at 400 volts. The 
speed of this machine is 107 revolutions 
per minute. The bore of the armature is 
one hundred inches, the length of the pole 








nishes a construction which is at once 
compact and advantageous in regard to 
the electrical design. A 1,000-kilowatt 
generator for 2,200 volts and sixty cycles, 
running at 180 revolutions per minute 
and having, therefore, forty poles, is illus- 
trated in Fig. 3. The normal surface 
speed of this machine at 180 revolutions 
per minute is 6,700 feet per minute, but, 
as it was to be direct-connected to a water- 
wheel, it was deemed advisable to test it 
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five inches outside diameter, having 
eighteen poles and revolving at 400 revo- 
lutions per minute. The normal surface 
speed of this field is 8,000 feet per minute. 
The spider is made of cast steel, completely 
turned, with slots milled in it to receive 
the poles, made of steel laminations. The 
field windings are, of course, made of 
copper strip wound on edge. Such wheels 
are almost indestructible. The spider il- 
lustrated in Fig. 5 belongs to a 600-kilo- 


being twelve inches. The output of this 
generator, reduced to the same speed, is 
only twenty-five per cent smaller than that 
of the sixty-cycle generator illustrated in 
Fig. 1, but a glance at the dimensions of 
these two machines shows how materially 
they differ from each other. The sixty cy- 
cle, 600-kilowatt generator has a bore of the 
armature of 180 inches, while the bore of 
ihe armature of the twenty-five-cycle gen- 
erator is 100 inches, the length of the arma- 
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ture of the former machine being about 
one-half the length of the latter. The 
amount of active material, such as copper 
for the windings and sheet steel for the 
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erator naturally lent itself to the con- 
struction of a flywheel type, it would be 
absurd to make the twenty-five-cycle gen- 
erator into a flywheel type. Only for very 
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rent motors which operate naturally at a 
low frequency with high-frequency motors. 
And in order to make the comparison 
more instructive we will take two 450- 










































































Fig. 6.—425-KiLowatt, 25-CycLE ALTERNATOR DETAILS. 


armature and poles, is very nearly the 
same in both machines, but it needs no 
comment to show that the twenty-five- 
cycle generator is considerably less expen- 
sive to build. While the sixty-cycle gen- 


large outputs of 5,000 kilowatts and 
above it commends itself to make the 
twenty-five-cycle generator into a flywheel 
generator. 

It is interesting to compare direct-cur- 


horse-power motors running at 160 revo- 
lutions per minute. The direct-current 
motor had ten poles. Its frequency, there- 
fore, was 13.4 cycles. The alternating- 
current motor had forty-four poles, its 
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frequency being sixty cycles. The follow- 
ing table shows the main dimensions, 
weights, temperature rises and efficiencies 
of both types of machines side by side: 
































| 
Direct | Feu 
— | Ind Induction 
Motor. 
a 
Number of PoleS.......cc00++.000: 10 44 
Diameter Armature......- ......- 57 in. 156 in. 
Length of Pole............ 19% in 844 in. 
Weight of Copper, Armature. . 1,950 Ibs 2,060 Ibs. 
Weight of Copper. Field. .. -|' 8230 ** 1,850 ‘ 
Weight of Copper. Commutator.. SD Bea ree 
Weight of Steel, Armature....... 10,010 ** 4.200 lbs 
Weight of ~heet Steel, stator..... 7,190 “ 9 300 * 
Weight of Rotor..........+..eeee+- 17.500 ‘* | 24.900 
Weight Total.....csecccceccccccoes 90,000 ‘* | 85.000 * 
Three- 
Direct Current Motor. PE cs 
Motor. 
Temp 12° C, 
ian Deets ees se a eeRe Mes fesine re Pe 
92.6 
93 
Effici- 926 
encies. 92 
90 
| 83.5 











From these figures i in this table we see 
that the compact direct-current motor 
weighs about the same as the disc-like in- 
duction motor. The cost of material in 
both machines is approximately the same, 
but the total cost of the induction motor is 
higher, owing to the greater expense of 
machining, winding and handling the 
larger parts. 

In regard to parallel operation, both 
twenty-five and sixty-cycle generators can 
be run successfully in multiple, but the 
sixty-cycle generators require, of course, 
a higher degree of uniformity of angular 
velocity of the prime movers. As in most 
modern plants careful attention has been 
given to the engine and its governor, dif- 
ficulties are now rarely incurred on this 
score. 

In summing up the distinctive char- 
acteristics of alternating-current ma- 
chinery for the two standard frequencies 
of twenty-five and sixty, particular em- 
phasis should be laid on the properties of 
rotary converters and motor-generator 
sets. It is perfectly possible to build 
rotary converters for sixty cycles but, in 
the great majority of cases, the station en- 
gineer will prefer the motor generator on 
account of the smaller number of brush- 
studs with their brush-holders. Surely it 
is extremely unpleasant to have to attend 
to twenty-eight brush-holder sets in a 
1,000-kilowatt rotary if you can get along 
with twelve sets in a motor-generator set. 

In order to get a basis of comparison, 
let us consider, on the one hand, rotary 
converters for twenty-five cycles for 250 
kilowatts and 900 kilowatts respectively, 
and motor-generator sets for either the 
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same frequency or for sixty cycles. The 
results of the comparison are put together 
in the following table: 
































Efficiency. 
“it . 
W. Pp, 
‘1M 
11/1/3414 | 4 | Price 
= | 
Rotary Converter. . .| 250 | 500 |89.8/89 86.2!77.5 $4,000 00 
Motor Generator... .| 250 | 500 |86.8/83.2/78.5 66.5) 5,200 00 
Rotary Converter. . .| 900 | 250 |92.8/91.8 88.5/82.5) 11,400 00 
Motor Generator... 900 | 250/91 (89 (84 (75 16,200 00 
i 














The efficiencies given are the combined 
efficiencies, including the transformers for 
the rotary converters, but not including 
these for the motor-generator sets, which 
are supposed to be wound for 6,600 volts. 
The motors driving the direct-current 
generators are supposed to be synchronous 
motors, but the figures given would change 
only immaterially for induction motors. 
The price is the approximate selling price 
for the complete outfit. 

A study of this table shows clearly that 
in regard to efficiency and cost, the rotary 
converter is superior to the motor-gen- 
erator, and if it were not for the complica- 
tion arising from the great number of 
poles, rotary converters would be exclu- 
sively used. On account of this complica- 
tion, the motor-generator set is preferable 
for fifty and sixty cycles in spite of its 
greater cost and somewhat lower efficiency. 

To condense the facts of this article, 
we may say that the twenty-five-cycle sys- 
tem has a powerful ally in the rotary con- 
verter. The power plant and the whole 
electrical equipment, excepting the trans- 
formers, are more economical from an en- 
gineering and from a commercial point of 
view. The twenty-five cycle plant is thus 
extremely well adapted to the distribution 
of power and of light wherever three-wire 
direct-current systems may advantageous- 
ly be installed. Series are lighting has 
to be done by arc light dynamos driven by 
synchronous or induction motors for 
twenty-five cycles, or by frequency 
changers. 

The development of the series alternat- 
ing-current are systems is, at present, the 
mainstay of the sixty-cycle systems, al- 
though incandescent lighting is not at all 
a negligible factor in determining the 
choice of the frequency. 

The improvements which are constantly 
being made in this direction justify the 
prophecy that there will finally be a com- 
plete differentiation of the central stations 
for the distribution of power, and of such 
for the distribution of light. The fre- 


quency of twenty or twenty-five cycles 
will be used for the power systems, while 
the central stations for the distribution of 
electricity for lighting purposes will »be 
operated at sixty cycles. 
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A Voltameter for Small Currents. 


A mercury voltameter of remarkably 
simple construction is described by R. A, 
Lehfeldt in the Philosophical Magazine 
and abstracted in the Electrician. A glass 
tube of from 0.5 to 1.5 mm. bore is pro- 
vided with a pair of platinum electrodes, 
sealed in near the ends, and the ends are 
drawn out to a small diameter. The tube 
so prepared is filled, by means of the water 
pump, with mercury throughout, except 
for one drop of mercurous-nitrate solu- 
tion in the middle of its length. The ends 
of the tube are then sealed off. The tube 
is placed vertically, and the upper portion 
of the mercury made the anode, the lower 
the cathode. The drop of solution creeps 
up the tube at a rate proportional to the 
current flowing, the movement being 
measured by any convenient scale, prefer- 
ably one etched in the glass, with or with- 
out a micrometer. For the successful con- 
struction of the apparatus the following 
points should be attended to. The parts 
of the tube where the electrodes are sealed 
in should not be widened, else difficu!ty 
in filling is likely to ensue. The filling 
can be done by placing the tube aslant with 
one point dipping under mercury in a dish. 
The mercury is covered bv solution. When 
enough has been drawn in by the pump to 
form one electrode the point is lifted mo- 
mentarily so as to allow solution to flow 
instead, then depressed, when more mer- 
cury enters, to form the other electrode. 
The filling is regulated most conveniently 
by a tap sealed on to the upper end of the 
tube, which is subsequently detached. The 
solution is made by weighing out 26.3 
milligrammes of mercurous nitrate per 
cubic centimetre of water (decinormal), 
and adding enough nitric acid to dissolve 
the basic salt that forms. The current 
density may be anything up to ten or 
fifteen milliamperes per square centimetre ; 
more than that causes polarization. Hence 


a tube of two square mm. cross-section 
(ordinary Sprengel-pump tubing) wil! 
take 0.3 milliampere. The difference be- 
tween the calculated and observed motions 
of the drop is less than 0.6 per cent. 


New Electric Railway in Mexico. 


Consul-General Hanna, of Monterey. 
says it is understood that an American 
company has obtained a concession to build 
and operate an electric street-car line on 
several of the streets of that city, with ex- 


tensions to Topo Chico, to the new steel 
plant, and to the smelters. It is also un- 
derstood, the consul-general adds, that 
Mackin & Dillon of Monterey, are the 
principal promotors, and that the greater 
part of the equipment will probably be 
purchased in the United States. 
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Electrical 
Patents 


A locking socket for incandescent lamps 
has been invented by Charles R. Barrett 
and Elwood C. Phillips, Chicago, Ill. 
The object of the present improvement is 
to provide a simple and efficient construc- 
tion of parts in which the locking of the 
lamp within the socket is securely effected 
without interfering with the proper screw- 
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Fie. 1.—Lockine Socket. 
ing of the lamp into place to bring its 
filament into circuit. Referring to the 
drawings, 1 represents the usual incandes- 
cen! lamp having an exteriorly screw- 
threaded foot 2, by which attachment is 
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ing forming said chamber 4 is provided 
with a keyhole 5 for the insertion of the 
key by which the lock mechanism is oper- 
ated; 6 is a locking detent pivoted upon 
a stationary pivot pin 7 in the chamber 
4, and 8 is a spring of any usual construc- 
tion arranged within said chamber and 
adapted to force the locking detent 6 to 
its engagement with the lamp-foot 2. The 
locking detent 6 has a tangential arrange- 
ment with relation to the circular inner 
wall of the lamp socket, as well as the 
circular wall of the lamp-foot, and is pro- 
vided with a pointed free end 9, which is 
adapted to engage in a recess or depression 
10, formed in one of the spiral grooves in 
said lamp-foot, as shown, the arrangement 
being such that the lamp-foot is free to 
screw into the lamp socket to effect an 
operative connection of the lamp, the 
tangentially arranged locking detent 6 in 
such case riding in the spiral groove of 
the lamp-foot. Upon the unscrewing of 
the lamp to effect a disengagement, and 
as the recess or depression 10 is brought 
around into line with the point 9 of the 
locking detent 6, the said point will spring 
into such recess to prevent a further un- 
screwing of the lamp. With the present 
construction it will be observed that the 
lamp-foot can be unscrewed or turned into 
place to establish the electric circuit 
through its filament and in so doing may 
carry the locking recess 10 past the lock- 
ing detent 6 any required distance to es- 
tablish the circuit without affecting the 
tendency of the parts to effect a lock be- 
fore the lamp can be unscrewed to a point 
of detachment. With such construction 
great nicety of adjustment of the parts is 
not required, and in consequence the cost 
of manufacture can be correspondingly 
reduced. Another advantage of the pres- 
ent improved arrangement of parts is that 
the locking detents 6 can be duplicated 
to any required extent and arranged side 





Fies. 2 AND 3.—Lockine SOCKET. 


1 


had with the similarly formed orifice in 
the socket 3, as usual in the present type 
of lamps and sockets; 4 is a closed 
chamber located laterally at one side of the 
lamp socket 3 and opening into the in- 


terior of such socket, as shown. The cas- 





by side, as illustrated in Fig. 1, in the 
nature of lock-tumblers, so as to require a 
particular formation of the wards in the 
bit of the key 11 to effect an opening of the 
lock, and thus afford greater security 
against an authorized attempt to pick the 
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lock. In the particular construction 
shown the locking detents 6 are formed of 
a non-conducting substance in order to 
prevent a short-circuit when in engage- 
ment. They may, however, be formed of 
metal, if so desired, in which case they 
will have an insulated connection with 
their pivot-pin 7 and spring 8. 

The General Electric Company has just 
obtained control of a patent recently 
granted to Mr. Jesse Coates, of Lynn, 
Mass., on a new method of manufacturing 
electric condensers. The various details 
of the invention are directed more es- 
pecially toward the prevention of cracks, 
fissures and similar openings which are apt 
to be found in the insulating material of 
condensers as heretofore manufactured, 
these defects being due to the contraction 
of the insulating material during cooling. 
One of the distinguishing features char- 
acteristic of the invention is the cooling 
of a mass of condenser elements from the 
interior of the mass instead of from the 
exterior as heretofore. If under these cir- 
cumstances cracks or fissures tend to form, 
the fluid insulating material about the 
condenser immediately flows in and fills 
them up, thereby leaving the insulation of 
the condenser when finally cooled in a 
perfectly homogeneous condition, free 
from cracks, air-bubbles or other similar 
imperfections. This obviously greatly 
improves the static capacity of the con- 
denser and at the same time enables it to 
be subjected to high potentials without 
disastrous results. In connection with 
the cooling of the condensers, as thus de- 
scribed, means are provided whereby the 
contraction of the insulating material is 
followed up by external pressure applied 
through a compression screw or other 
suitable means, this pressure aiding in the 
removal of any tendency to crack which 
may exist as the contraction of the in- 
sulating material takes place. A treating 
tank is provided which consists of a vessel 
open at the top, the opening, however, 
being closed, when desired, by means of a 
closely-fitting, heavy glass plate. The 
joint between this plate and the top of the 
treating tank or vessel is made air-tight 
by means of a rubber packing of gasket 
inserted in a groove in the top of the tank 
wall. The sides of the tank are surrounded 
by a coil of steam pipe to which steam 
may be admitted through supply pipes 
provided with valves in the usual manner. 
A non-conducting shield surrounds the 
steam pipes to prevent undue radiation of 
heat, this shield being held in place and 
protected by means of a metal retaining 
casing. The bottom of the treating mark 
is provided with an extended edge which 
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rests upon and makes a fluid-tight joint 
with a supporting base-plate, the upper 
surface of which forms, in conjunction 
with the hollowed-out lower portion of the 
treating tank, a shallow chamber to which 
cooling water may be admitted, when de- 
sired, the admission being effected through 
a downwardly extending tap. A bunch of 
condensers is placed within the tank for 
treatment, and these condensers are com- 
pressed together by means of a suitable 
clamping screw that passes through one 
wall. The process of impregnation com- 
mences with a thorough baking of the 
condensers in a suitably heated oven, this 
baking thoroughly driving out and remov- 
ing any traces of moisture which may ex- 
ist. The condensers are then inserted in 
the tank, and the cover is placed in posi- 
tion, after which a vacuum pump is at- 
tached and the air is exhausted from the 
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MANUFACTURE OF CONDENSERS. 


tank. The vacuum pump is allowed to 
operate for a considerable period, during 
which time the air and vapor which may 
be confined in the mass of the condensers 
escape into the chamber from which they 
aredrawn. The elimination of the vapor is 
facilitated by occasionally screwing up the 
compression screw and then releasing the 
compression. After the pumping has been 
continued a sufficient time, molten in- 
sulating material is admitted through a 
suitable pipe until it completely covers 
the condensers. The compound thus ad- 
mitted is absorbed into the condensers, 
being drawn into the fibres and spaces 
by the action of capillary attraction. After 
the condensers are thoroughly saturated 
they are cooled, this being accomplished 
by admitting cold water to the shallow 
chamber above described. Cracking is pre- 
vented by the insulating compound sur- 
rounding the condensers which, still being 
in a fluid state, flows in and around the 
mass as the same gradually contract. The 
clamping screw is turned from time to 
time so that the sheets are held in close 
contact. When the material has become 
cold the condensers are removed, the 
superfluous insulating material is trimmed 
off, and the individual sections are sep- 
arated from each other. 
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The Teaching of Elementary 
Mathematics. 


At a recent meeting of the Mathemat- 
ical Association, at King’s College, Lon- 
don, Professor A. Lodge read a paper in- 
troducing for discussion the subject of im- 
provements in the teaching of elementary 
mathematics, which is thus reported in 
the London Mechanical Engineer. He 
explained that the special object in bring- 
ing the whole question forward now was 
to enable the association to cooperate with 
the British Association Committee formed 
for the purpose at the Glasgow meeting 
last year. Many teachers had been for a 
long time aware that the teaching of 
geometry in this country was suffering 
from being based on a fixed ancient model 
which, however excellent, was not in many 
respects satisfactory as a text-book for 
beginners. The efforts hitherto made had 
been powerless to make any appreciable 
effect on the action of the great examining 
bodies in the country, and without their 
cooperation much progress was not pos- 
sible. Now, however, with the powerful 
leverage of the British Association to as- 
sist them, the association might confidently 
look for real and lasting progress. The 
best method of teaching geometry would, 
no doubt, be the question which would re- 
quire most attention, as that was a matter 
in which all, teachers and examiners, must 
move together if at all. Men came up to 
engineering colleges who were slow and 
inaccurate in computation, who did not 
know the contracted methods of multipli- 
cation and division, who were as likely as 
not to put the decimal point in the wrong 
place. They wanted boys taught to be 
ready and rapid computers, to be able to 
make rough checks on their own work so 
as to avoid gross errors, to cultivate com- 
mon sense in connection with problems, and 
to be in the habit of verifying answers. 
It had to be remembered that the pupil’s 
mental equipment was chiefly arithmetic 
and algebra, and his geometry should be 
built on these notions as much as possible, 
instead of being carefully divorced from 
them, as was done in so many text-books. 
It would be advisable at the outset to adopt 
some French text-book as our model. The 
Americans had done so already, and the 
chief points in their books were: (1) The 
more orderly arrangement of proposi- 
tions; (2) the entire separation of the- 
orems from problems of construction, hy- 
pothetical constructions being used in 
proving a theorem; (3) the closer associa- 
tion of a proposition and its converse when 
both were true; (4) the adoption of arith- 
metical notions and algebraic processes ; 
(5) the early introduction of simple loci; 
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(6)insistence on accurate figures drawn 
by accurate and practical processes; (7) 
practice in exercises from the very begin- 
ning. It has been suggested that he shoulg 
add, “Attention paid to the various phases 
of a theorem as the figure changes, and 
(as the student progresses) to the easier 
forms of generalization.” The greater part 
of these improvements could be adopted 
at once, provided that the sanction of the 
great examining bodies could be obtained. 
In conclusion, he urged on all who were 
convinced that reform in geometrical 
teaching on some such lines as he had in- 
dicated was urgent and imperative, that 
they should not rest content until some at 
least of the reforms were sanctioned by 
the great public examining bodies. The 
meeting ought not to conclude without ap- 
pointing a strong committee to keep in 
touch with the British Association Com- 
mittee. 


_—~a> 





«‘Ethergram,’’ from Texas. 
To Tae Epiror oF THE ELECTRICAL REVIEW: 

Referring to your issue of February 8, 
and the communication therein from 
Charles Sidney Smith suggesting the 
word “Ether-o-graphy” to designate the 
system of wireless telegraphy, and “Ether- 
o-gram” to designate the message, what’s 
the matter with leaving out the letter “o”? 
It seems to me about as superfluous as the 
letter “p” in pneumonia. Call it “Hther- 
graph” and “Ethergram.” 

Frank B. KNIGHT. 

Austin, Tex., February 15. 

wisn aba 
Large Electric Power Plant to be Built 
in Baltimore. 

The United Railways and Electric Com- 
pany, of Baltimore, Md., has closed a 
contract with the Westinghouse Electric 
and Manufacturing Company, of Pitts- 
burgh, Pa., for four immense electric gen- 
erators of 2,000 kilowatts or about 2,300 
horse-power each. The United company is 
operating the old World’s Fair Westing- 
house machines, which are rated at 750 
horse-power each. These machines were 
among the most noteworthy exhibits at the 
Chicago World’s Fair, and at that time 
were the largest electric generators in the 
world. The new machines will generate 
three-phase alternating currents at 13,000 
volts and 3,000 alternations per minute. 
This current will be transmitted through 
light cables to substations where, by means 


of transformers and rotary converters, it 
will be “stepped down” and converted to 
direct current at 550 volts for distribution 
through the trolley wires. The contract 
includes transformers, rotary converters, 
switchboards and all necessary auxiliary 
apparatus. 
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THE ELECTRIC SPARK IN WATER. 





BY PROFESSOR JOHN TROWBRIDGE. 





The study of the electric spark in water 
is of interest from the point of view of the 
modern ion theories, and also in regard to 
lightning discharges in regions surcharged 
with aqueous vapor. It is possible to pro- 
duce a brilliant discharge even in care- 
fully distilled water if a high electro- 
motive force is employed. I have found 
500,000 volts with a large capacity suit- 
able for the purposes of spectrum analysis. 
The electrodes were platinum wires in- 
serted in long glass tubes and were placed 
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ARRANGEMENT OF SPARK-GAPS. 


an inch apart. It is necessary to have an 
additional spark-gap outside the liquid. 
The arrangement is represented in the il- 
lustration. 

The light of the spark which is produced 
under water is of brilliant whiteness, re- 
sembling that of an enclosed are lamp. 
It gives to the eye, apparently, a perfectly 
continuous spectrum. When, however, 
this spectrum is photographed indistinct 
bands are noticed where the aqueous vapor 
spectrum bands exist in the spectrum of 
rarefied water vapor or in steam. I think 
this is an interesting fact, and it leads me 
to suppose that the continuous spectrum 
accompanying air lines, -noticed in the 
spectrum of lightning, is due to water 
vapor and, further, that the faint con- 
tinuous spectrum one always obtains 
with powerful electric sparks in air is 
due to water vapor, and also that the faint 
continuous spectrum in X-ray tubes is 
also due to this vapor. 

One is naturally puzzled to account for 
the brilliant light of the spark under 
water. It seems almost as if it was due 
to the incandescence of a solid. I am in- 
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clined to attribute it, certainly in part, to 
the combination of oxygen and hydrogen 
produced by the dissociation of the water. 
Good authorities, however, do not believe 
that there is an electrolysis of distilled 
water by the electric spark. I am inclined 
to believe that a dielectric, or a poor con- 
ductor, is merely a gas, that is, in the same 
sense as a sugar solution is according to 
Van’t Hoff’s hypothesis, and certainly an 
electrolytic process takes place under the 
effect of high electro-motive force in a gas. 
The powerful discharges liberated a 
cloud of fine particles of air or gas. It 
is difficult to decide whether this cloud 
consists of air or oxygen and hydrogen. In 
certain cases strong explosions take place 
in the tubes containing the immersed 
terminals. These explosions are efratic 
and can be supposed to be due to the right 
proportions of air and hydrogen or to the 
mixtures of oxvgen and hydrogen. The 
mere heating produced by the spark is 
not sufficient to explain the explosions. 

In order to further study the phenom- 
ena I covered the surface of the water with 
a very thin layer of oil. I immediately 
obtained a very interesting case of what 
Quincke terms a troubled solution (Ann. 
der Physik, No. 1, 1902). The water is 
filled with finely subdivided particles of 
gas, so finely subdivided that it is of a 
milky hue. It seems probable that an 
emulsion is formed of water, air and 
minute quantities of oil, somewhat similar 
to the emulsions formed by apothecaries 
of oil, gum, arabic and water. This elec- 
trical emulsion lasts for hours, possibly 
days. The finely divided particles of gas 
become coated with oil, and one can con- 
ceive them existing like minute soap 
bubbles. 

When one of the platinum terminals is 
merely immersed in the surface of the 
water the spectrum immediately changes 
to the so-called four-line spectrum of 
hydrogen, such as one sees when the elec- 
tric spark is produced in a dense cloud of 


steam. I have always been firm in the 
belief that this so-called four-line spec- 
trum of hydrogen is due to water vapor. 
In this case we have a powerful dissocia- 
tion of the water in air by means of the 
spark. While the four-line spectrum of 
hydrogen is more evident to the eye a 
photograph shows also in the invisible 
portion of the spectrum strong oxygen 
lines. In the spectrum of lightning we 
ran through the gamut of continuous 
spectrum, hydrogen and oxygen lines, 
aqueous vapor bands and nitrogen lines. 
I think this variability in condition of 
water vapor and rarefaction explains the 
different spectrum of lightning obtained 
by various observers. 

Jefferson Physical Laboratory, Cam- 
bridge. ‘ 
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Electrical Statistics. 
To THE Epiror oF THE ELECTRICAL REVIEW : 

In pursuit of a fad of mine for collect- 
ing data of the engine and dynamo equip- 
ment of central stations all over the world, 
I have followed fairly closely the Ameri- 
can, English, German and French elec- 
trical press for the past twelve years. 
Until recently I have been inclined to 
rank the English papers as easily first, 
both in number of descriptions and com- 
pleteness of detail, but I am glad to see 
that the American press is now seriously 
disputing this supremacy, and beg leave 
to congratulate the ELEcTRIcAL REVIEW 
for its very active share toward this de- 
sirable result. 

GrorcE THORNTON Pace. | 

Cambridge, Mass., February 5. 

———<c> 


Proposed Electric Railroad in Sweden. 


Consul Robert S. S. Bergh writes from 
Gothenburg, that the problem of employing 
electric power instead of steam for rail- 
roads receives more and more attention in 
Sweden. It is stated that the managers 
of the state railroads are making investi- 
gations in this direction, and a recent 
newspaper article announces that private 
concerns are also interested in the matter. 
A Gothenburg newspaper reports that the 
board of managers for the Falun-Vester- 
dalarnes Railroad Company has sent to 
the government a petition for the gradual 
adoption of electric locomotives instead 
of steam engines throughout the whole 
country, and the utilization of water 
power. ‘The petition mentions that a 
machine firm in Switzerland has made 
a proposition to use the Huber sys- 
tem, by which an electric current can 
be generated when a train passes down 
inclines, which current can be utilized by 
other trains on the same road. The Swiss 
firm proposes to furnish the necessary 
rolling stock, a Swedish company will 
supply the electric power, and the rail- 
road company is to furnish railroad lines 
for the experiment. But cash is still 
needed for the building of transformers, 
for raising the current to 16,000 volts 
and changing the same from three-phase 
current to two-phase, for electric connec- 
tion of the rails, etc., all of which it is 
estimated will cost 100,000 kronor ($26,- 
800). The petitioners ask the govern- 
ment to furnish the money needed. 

science 

Consul George W. Roosevelt writes 
from Brussels, Belgium, that owing to the 
very satisfactory results obtained from 
the Stone system of electric lighting, now 
employed in 205 cars, it has been decided 
to extend its use to 141 additional new 
cars. 
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Independent Telephony at Charleston, 
W. Va. 

One of the best equipped and most 
modern in every way is the plant of the 
Kanawha Telephone Company, at Charles- 
ton, W. Va. The exchange is situated over 
the Kanawha National Bank, in the cen- 
tral part of the city. The plant is en- 
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The switchboard section is constructed 
of angle iron and the frame is completely 
enclosed with mahogany, the woodwork 
having a dull finish. The line lamps and 
answering jacks are mounted in alternate 
strips, as is customary in boards of this 
type, thus bringing the location of each 
jack immediately above the corresponding 








Fie. 1.—Matn BoarpD, TELEPHONE EXCHANGE, CHARLESTON, W.. VA. 


tirely new property, all material used in 
its construction being standard and in the 
latest type. It was built by the Northern 
Construction Company, of Bryan, Ohio. 
All apparatus, consisting of switchboard, 
telephones, arresters, protective devices, 
ete., was furnished by the Kellogg Switch- 
board and Supply Company. 

The ultimate capacity of the exchange 
is 1,400 lines. The switchboard is of the 
“Major” relay type, the lamp signals and 
central battery, all sources of current both 
for talking and signaling being located at 
the central office. The switchboard con- 
sists of two sections, each with a capacity 
of 1,400 multiple lines. The first end 
position has toll equipment and the usual 
multiple equipment for local lines. The 
second, third, fourth, fifth and sixth posi- 
tions are equipped with 160 answering 
jacks and lamps, twenty per strip; also 
fifteen pairs of cords complete. The line 
and supervisory pilot lamps are placed at 
each of the second, third, fourth, fifth and 
sixth positions and wired in connection 
with the general pilot relays and a high- 
wound buzzer located in the box panel. 
The first section has a capacity of 321 to 
800 multiple lines, the second position 
one to 320 lines. 


line lamp. The combined ringing and 
listening key and the two supervisory 
lamps which constitute part of each cord 
circuit are placed in the key shelf directly 
in front of the pair of cords to which 
they correspond. 

The relays controlling the supervisory 
signals are mounted on a rack attached to 
the rear of the iron frame, these being 
shown in Fig. 2. The line and cutoff re- 
lays, however, are located in a relay rack 
separate from the board itself. Each re- 
lay, whether line cutoff or supervisory, is 
provided with an individual shell of drawn 
steel, serew-threaded and adapted to screw 
on to the mounting plate of the relay, 
thus completely enclosing it and render- 
ing it dustproof. In Fig. 3 is shown the 
iron rack upon which is mounted sneak 
current and lightning-arrester equipment. 
A buzzer is wired in circuit with the sneak- 
current arresters, which sounds when any 
arrester is open. The former is manu- 
factured under one of the Kellogg com- 
pany’s patents and differs materially from 
former types, in that the heating-up 
process is not dependent upon the re- 
sistance of a coil of wire. In the fore- 
ground of Fig. 4 is shown the inter- 
mediate distributing frame, and just 
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behind it is situated the relay rack 
and in the rear the main distribut. 
ing and arrester frame. At the top 
of this illustration is also clearly shown the 
method of cabling between these {rames, 
The wiring is begun by attaching io the 
arrester strips, on the main distributing 
frame, sufficient twenty-one-pair ca)les to 
carry 800 lines, these are then carried to 


the line and cutoff relays on thc relay 
rack. From the proper terminals 2: this 
point the lines are carried by means of 
sixty-three-wire cables to the relay side 
of the intermediate distributing frame, 
where they are jumpered to the switch- 
board side of this frame with jumper wire. 


From the switchboard side termina! lines 
are carried direct to the answering jacks 
and lamps at each operator’s position in 


sixty-three-wire cables. Twenty-one-pair 


cables leading to the multiple tape! into 
the tip and sleeve of the lines on the relay 
side on the intermediate frame. A!! mul- 


tiple cabling is done with twenty-one-pair 
cables. The power plant consisis of 
twenty-two cells of storage battery and 
duplicate charging and ringing maciiines. 
The latter may be seen on the shelf against 
the wall in Fig. 3, while the battery is lo- 
cated in a cupboard at the right of the 
machines. 

In the rear is located the power board, 
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Fic. 2.—REAR OF BOARD, SHOWING CABLES AND 
Line Re.ays, CHARLESTON, W. VA., TELE- 
PHONE EXCHANGE. 

which consists of Monson, Me., slate, in 

one piece, mounted on an iron frame; t!iis 

is provided with flush pattern Weston aru- 
meters and voltmeters, under the overlo::d 
circuit-breakers, starting boxes, rheost:ts 
and the necessary switches. The design 
and workmanship of everything connected 
with this system are of the very best. This 
is the same type of board this company is 
building at Philadelphia. The circuits are 
such that but two contacts are required in 
both answering and multiple spring-jacks, 











February 22, 1902 


and this fact admits a reduction in size of 
the jack to such an extent that it is possi- 
ble to build a straight multiple switch- 
board with 24,000 lines capacity. 


During the conversation each subscriber 
has upder his control, by means of a 
switch-hook of his instrument, one of the 


two supervisory lamps associated with the 
pair ot cords which is being used in the 
connection. When the receiver is off the 
hook ihe lamp is lighted, and vice versa, 
as before connection is made his line is 
under control of his hook, the subscriber, 
under all possible line connections, is en- 
abled to signal the central office. 

It will appear from the above that when 


the vj crator has plugged into the jack of 
the subscriber called for and has rung him 
up, i .< lamp supervising his line lights up 
and icmains lighted until he removes the 


receiver from the hook, the operator thus 


having a visual indication as to whether 


the «ll has been answered, and listening 
in tv ascertain this fact is avoided. When 
both supervisory lamps are lighted the 
oper:ior knows definitely that both sub- 
scribers have hung up and desire discon- 
nection. If one subscriber desires another 


call immediately, he moves his switch-hook 
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Automobile Club of America. 

On Friday evening, March 7, 1902, the 
Automobile Club of America will hold its 
third annual banquet at the hotel Wal- 
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Eddy Electric Manufacturing Com- 
pany. 
The Eddy Electric Manufacturing Com- 
pany, of Windsor, Ct., has been placed in 





Fie. 3.—Main DIstRIBUTING AND ARRESTER FRAMES AND SWITCHBOARD, CHARGING AND RING- 
ING MACHINES, AND BATTERIES AT THE RiGHT, CHARLESTON, W. VA. 


‘1a. 4.—INTERMEDIATE DISTRIBUTING FRAME, RELAY Rack, Marin DistrreutTing FRAME AND 
ARRESTERS, CHARLESTON, W. Va. 


ip and down, thus “flashing” his super- 
visory lamp. All these features increase 
the rapidity and accuracy of service to 
such an extent that fewer operators are 
required fora given number of lines. 


dorf-Astoria. Invitations have been sent 
to a number of men prominent in national, 
state and city affairs, and it.is hoped that 
the guests and the club will be honored 
by a large attendance. 


the hands of a receiver. Mr. Norman McD. 
Crawford, a director of the company, has 
been appointed receiver and will direct the 
affairs of the company. It is presumed the 
company will continue in business as it 
is one of the oldest manufacturers of elec- 
trical machinery and has had a very ex- 
cellent career. Mr. Arthur D. Newton, 
general manager of the company, is quite 
well known in the electrical field, and 
his many friends trust he will soon be able 
to overcome the present embarrassment of 
his interests. 


The Interference of Sound. 

On January 17 Lord Rayleigh opened 
this season’s Friday evening meetings at 
the Royal Institution, London, England, 
with a discourse on the interference of 
sound. In the course of his remarks he 
described some of his recent experiments 
with fog-horns made for Trinity House. 
Fog-horns with elliptic cones instead of 
circular ones were tried, the major axis 
being about four times longer than the 
minor one. The experiments showed that 
the sound was best spread in a horizontal 
direction when the long axis was exactly 
vertical. It appears to be doubtful 
whether the phenomenon of the silent area 
is really due to interference between waves 
of sound reaching the spot direct and those 
reflected from the sea. If the effect were 
merely due to interference in this way it 
ought to be possible to recover the sound 
by the listener changing his altitude above 
the sea surface, but Lord Rayleigh has 
on several occasions tried this on board 
the Irene and has not recovered the sound. 
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THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES- XXVII. 


BY A. E. DOBBS. 


TRANSMITTERS. 

It is a rather difficult matter to write 
transmitter specifications, as manufact- 
urers and engineers realize that the granu- 
lar carbon transmitter is not a perfect 
one. But it is the best for all-round work 
yet discovered, and until a perfect one is 
found, there is a constant effort to improve 
the one we have, which results in a change 
in its shape, form and size about every 
two years. 

The transmitter, being the very heart 
of the telephone system and the part most 
liable to get out of order, there is a keen 
desire among manufacturers to produce 
one that will not pack (packing is caused 
by granules being wedged together, thus 
preventing free movement of the dia- 
phragm), which is the first consideration 
and the greatest fault with all granular 
carbon types; for, if the liability to pack- 
ing can be overcome, there is nothing 
else to make trouble except a liability to 
dampness which can easily be excluded 
—and a transmitter will, therefore, need 
no attention from one year to another. 
' About once every six months some manu- 
facturer thinks he has solved the problem 
and announces a “non-packing” trans- 
mitter, blows his horn with the power of 
a compressed-air megaphone for six 
months, subsiding as the reports from his 
customers come in, contents himself with 
the more modest announcement that his 
transmitter is “as good as the best on the 
market,” which latter statement is prob- 
ably true. Even the Bell company has 
lately brought out a new transmitter to 
supersede the famous White form to which 
they clung for so many years as the cap- 
stone of all granular transmitters. 

The tendency among manufacturers, 
however, is to confine the carbon in a 
small button near the centre of the dia- 
phragm which, to a certain extent, follows 
the old Blake idea which seems theoret- 
ically correct and practically has given so 
far the best results. The chamber in 
which the granular carbon rests should 
be excluded from the outside air in order 
to prevent the absorption of moisture, as 
damp carbon becomes worthless in a short 
time. 

The resistance of the average local bat- 
tery transmitter varies over quite a large 
range, but the tendency among manu- 
facturers is to increase the resistance and 
thus we have transmitters with an average 
resistance of from sixty to even one hun- 
dred ohms. A transmitter with a high 
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resistance saves battery and does well 
enough for local service, but for long- 
distance work transmitters of thirty-five 
ohms or even less will give better results 
asarule. On account of the higher volt- 
age used central battery transmitters run 
considerably higher than those intended 
for local battery work. The only real test 
of a transmitter, however, is to put it on a 
line or several lines and try it a few 
months. 

The case in which the transmitter is 
mounted should be solid enough to pre- 
vent any movement of the adjustment or 
parts should it be jarred by the hand or 
pulled up and down. If mounted on a 
cast-iron arm, in the usual way, the bat- 
tery connection to the head should be 
made by means of two conductors passed 
through the centre of the arm. No con- 
ducting cord to the transmitter head 
should be carried outside the arm, nor 
should the hinge in the arm ever be used 
as a part of the battery circuit. 


INDUCTION COIL. 

The induction coil should be from four 
to five inches in length, and for ordi- 
nary exchange work have a secondary 
winding of about 225 ohms, although con- 
sideration should be had to the resistance 
of the transmitter and the probable 
amount of battery used. 

GENERAL. 


All parts of the instrument woodwork 
should preferably have a well-rubbed oil 
finish, but perhaps this is too much to 
expect at present. The wood should be 
thoroughly seasoned, and filled with oil, 
inside as well as out, to prevent absorp- 
tion of moisture and consequent swelling. 
Parts of the box should not only be dove- 
tailed and fitted together with glue, but 
should also be further secured in place 
by means of screws or wire nails. 

Specifications covering bridging tele- 
phones are much the same, except that the 
generator should be heavier, should ring 
at least twenty 1,000-ohm bells in multi- 
ple, or more, if required; have sensitive 
and low-resistance transmitters, and, un- 
less intended for party lines or lines of 
high resistance, have a low-wound induc- 
tion coil, but having high inductance. 

There are manufacturers who can sup- 
ply instruments just described, if asked to 
do so, though they will probably charge 
a little more than $9.50 for them, but they 
will be worth more than the kind generally 


sold. 
>-—_— 


New York Section of the Society of 
Chemical Industry. 

A meeting of the New York section of 
the Society of Chemical Industry was held 
at the Chemists Club, New York city, 
Friday evening, February 21. Numerous 
papers were read and much interest found 
in the meeting. A large number of mem- 
bers attended. 








Vol. 40—No. 8 


Electrical Progress in Japan. 


The London Electrical Engineer makes 
the following interesting statements: The 
Tokyo Electric Railway Company is pay- 
ing a dividend of twenty-six per cent per 
annum, which indicates a success not often 
attained in this country. In Tokyo at the 
present time there is no other means of 
street communication, if we except a small 
line of horse cars, and it would be a mat- 
ter for great surprise if the electric cars 
did not pay handsomely. The field in 
Japan for electric traction is certainly a 
large one. There is water power at vari- 
ous places, plenty of coal, and labor is 
cheap. In electric lighting the country 
is just in the same primitive position as 
it is in regard to electric trams, but what 
electric lighting undertakings there are 
are proving most successful. To quote the 
case of Tokyo again, the company which 
is conducting the electric lighting busi- 
ness in that place paid a dividend at the 
rate of ten per cent per annum for the last 
half year, the net profit being £13,700. 
Some progress in electric traction in other 
parts of Japan is shown by the announce- 
ment of the Yokohama Electric Tramway 
Company to commence work in the con- 
struction of an electric system in that 
city, but enterprise in this direction is at 
present very slow. There also appears to 
be a great want in Japan of electric rail- 
ways. From the reports before us it does 
not seem that the country is very well 
served by the steam railways, which in 
some cases are barely able to give accom- 
modation to passengers and carry on their 
goods traffic at the same time. We are 
sure that the presence of a few enterpris- 
ing electrical engineers in Japan would 
do much to remedy the present inanimate 


state of affairs in regard to electric light- 
ing and traction. An amusing incident 


-is recorded in connection with the electric 


tramways running between Kozu and 
Yumoto, which shows the spirit in which 
the peasantry regard the electric cars. It 
seems that a man living in a village 
through which the line passed was un- 
fortunate enough to have his legs crushed 
under the wheels of an electric car. Im- 
mediately his fellow-villagers assembled 
around the tramear, and were wreakin 

their vengeance on the vehicle, which had 
apparently brought similar mishaps before, 
when the police put in an appearance and 
succeeded in suppressing the disturbance. 


Executive Committee of the Interna- 
tional Association of Municipal 
Electricians. 

The executive committee of the Inter- 
national Association of Municipal Electri- 
cians will meet to-day, February 22, at 
Corning, N. Y., at the home of Secretary 
Foster. All indications point to a full 


attendance, as matters of interest and im- 
portance will be discussed. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Intercommunicating Telephones. 


‘Telephone manufacturers are spending 
every effort of time and expense in order 
to make their instruments more useful 
and available to their patrons. 

‘his is especially so with the makers of 
intercommunicating systems. Hotels, 
hospitals, large business enterprises and 
possibly transoceanic liners are finding 
new value in telephony due to the perfect- 
ing of intereommunicating systems. 

‘The Haines & Noyes Company, Chicago, 
Ill., is placing large contracts all over the 
country. The company has recently 
placed on the market an improved type of 
central energy, intercommunicating tele- 
phone, with non-packing transmitters of 
heavy cast brass, bipolar, pony bell-type 
receivers, with water-shrunk, hard rubber 
shell. The illustrations show the new 
telephone instrument, and plug and 
switcn. 

For the purpose of introducing its 
hand microphone to the trade, the com- 
pany is making a special offer to sell two 
or iore of these at low nominal cost, sent 








C. 0. D. This hand microphone has a 
hard rubber grip. The contacts are in the 
handle, while the metal parts are heavily 
nickel-plated. It contains the well-known 
Haines & Noyes non-packing transmitter 
and bipolar pony watch receiver of per- 
manent adjustment with water-shrunk, 
hard rubber shell. It is also furnished 
with an extra long cord. The special offer 
holds good until April 1, 1902. 








APPARATUS. 








An Improved Blow-Off Valve. 


Blow-off valves have probably given as 
much trouble as any of the other fittings 
which are part of the boiler equipment. 
Many kinds have been placed upon the 
market claiming to possess the chief 
requisites for perfection and have been 
more or less successful. The Lunken- 
heimer Company, Cincinnati, Ohio, manu- 
factures the “Duro” blow-off valve. This 
valve is the result of a long series of trials 
with different varieties and embodies some 
apparently individual features. 

The accumulation of sediment and dirt 
in valves has, after a time, caused the 
parts to become worn and leaky, due to 
cutting as the disc approached the valve 
seat. In the “Duro” valve the plug fits 
snugly in a separate and easily removable 
bronze casing, which can be readily re- 
placed when worn. Any accumulation of 
scale on the seat is prevented by a jet of 
steam blowing over it which is introduced 
as shown in the illustration at A, and 
blown across to C and J. 

In operating the “Duro” blow-off valve, 
when it is desirable to close same, the dise 
is screwed down in the usual manner. As 
it approaches the level of the inlet the 
edge of the disc passing the lower edge of 
the casing D cuts off a great deal of the 
flow of water, sediment, etc. At this time 
the valve in the steam pipe leading to in- 
let A should-be opened and the steam ad- 
mitted to the annular space C, from 
whence it passes through slot J and blows 





New INTERCOMMUNICATING TELEPHONE AND PLUG. 


off the entire surface of the seat E. In the 
meantime the disc is being screwed home 
to the seat, which also cuts off the flow of 
steam from inlet A as well as the blow-off 
from the boiler. The valve in the piping 
leading to inlet A can be left open at all 
times, as the dise of the blow-off valve 
would keep this outlet closed. 


All parts about the valve are very 
heavily and substantially constructed. 


The seat ring and casing are removable, 
and as these are interchangeable new ones 
can be supplied at small cost. There is 





VALVE. 
also provided a plug opposite the inlet so 
that if desired this can be taken off and 
a rod run through the blow-off pipe to 
clean it out. 





— 
Inner Globes for Enclosed Arc Lamps. 

Anent the manufacture of inner globes 
for enclosed are lamps, the Fostoria In- 
candescent Lamp Company, Fostoria, 
Ohio, gives particular attention to several 
points in producing good results. 

It is very essential to have the inner 
globes fit exactly to the lamps 
so as to prevent the air from 
entering t&e inside of the 
globe, as a perfect fit of the 
inner globe will assure a 
longer life and less carbon 
deposit. It is also very im- 
portant that the glass used 
for the purpose of inner 
globes should be of the high- 
est quality to stand the high 
temperature of the are and 
also not to break with the 


change of temperature which causes ex- 
pansion and contraction of the bulbs. 

Improved machinery for grinding and 
blowing has been introduced, which en- 
ables the manufacturers to give better 
prices. The Fostoria company in particu- 
lar has experienced the same within the 
last year, and has been awarded a consid- 
erable percentage of the domestic and for- 
eign business. 
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Shielded Type Direct-Current Motors. 

The accompanying illustrations repre- 
sent two views of a new type of direct-cur- 
rent motors lately produced by the Ster- 
ling Electric Motor Company, of Dayton, 
Ohio. The machines are built for small 
sizes only, ranging from one-eighth to one- 
half horse-power. All of the parts of the 
machine are built to gauge and standard, 
and are consequently interchangeable. 
‘The machines are so constructed that they 
may be fastened to a side wall or suspend- 
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The Business of an Interurban Elec- 
tric Road. 
Recently Mr. J. D. Hawhes, president 
of the Detroit (Mich.), Ypsilanti, Ann 
Arbor & Jackson Railway, wrote a letter 
to a friend, Mr. C. J. Kintner, in New 
York, containing some exceedingly inter- 
esting statements about the business of 
that line. It is operated in competition 
with a steam railroad. The subjoined ex- 
tracts from Mr. Hawkes’s letter are here 
given by permission of Mr. Kintner: 
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ed from a ceiling, the only adjustment 
required being the turning of the journals 
in their seats. 

The armature is of the slotted type, 
bamboo strips holding the wires in place in 
the slots. Hard drawn copper bars and 
mica insulation are used in the construc- 
tions of the commutator, while the bear- 
ings are built of babbitt metal or phos- 
phor-bronze, as desired. The brush- 
holders are arranged with a universal 
adjustment, making any position easily 
attained. The magnetic frame of the ma- 
chine is construcied of a special composi- 
tion of cast iron, which is stated to be very 
dense and even and of high magnetic per- 
meability. 

The illustrations show, respectively, the 
pulley and comnfutator ends of the ma- 
chine. The motors are wound for 110, 
220 or 500 volts and are arranged for three 


speeds. 


————_ <s - 


Explosive [ixtures 


Coal gas is explosive when mixed with 
air in the proportion of one volume of 
gas to sixteen of air, this being the in- 
ferior limit at which combustion will take 
place when the gases are fired at atmos- 
pheric pressure. Any proportion between 


this and one volume of gas to four of air 

may be ignited at atmospheric pressure. 

The best mixture to use in an engine is 

about ten to one of gas, though this is 

necessarily subject to variation on account 

of the different qualities of gas produced . 
from coals of different grades. 


“The Michigan Central, before our elec- 
tric line was built, carried 200 people a 
day between Ann Arbor, Ypsilanti, 
Wayne, Dearborn and Detroit and locally 
batween the above named points. 

“The first year the Ypsilanti electric 
road ran it averaged over 4,000 people a 
day. We never have seen a month that 
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soon be in shape to give figures as to the 
increase of business handled by thai ex- 
tension of thirty-six miles. Data as to the 
freight and express matter are very imper- 
fect. .There has been a number of ixter- 
ruptions and the business has never ac- 
quired its proper proportions, owing tu the 
lack of facilities for handling freight and 
express matter in Detroit. 

“With the completion of the outbound 
house in Detroit the present room wil! be 
doubled and the chances for handling ‘his 
business with regularity and despatch 
very much improved. 

“We have, however, gone deep enc: 
into the matter to know that it is going | 
be just as easy to get the package, frei! 
and express business as it was the pass 
ger trade.” 


A 
(=) 


as 
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Batteries Under Water. 


A remarkable instance of a battery >f 
accumulators working under water »:s 
recently given at the municipal eleci»:: 
plant in Munich. The station is situa 
on an island in the Isar, and during + 
flood the water covered the batteries. Av- 
cording to the Scientific American, ove 
of the batteries which ran the car lin < 
was completely cut out, and it was thoug + 
that the other, which furnished ligh’, 
would have to be treated in the same wiv. 
The flywheels of the engines were hiif 
in the water. Nevertheless, as it wi: 
almost indispensable to light at least ti 
principal streets of the city, it was d:- 
cided to try to operate the submerged ba‘ 
tery. The attempt was successful, an 
the battery, which had been constructe:! 





PuLLeyY END, SHIELDED TyPE Morors. 


we did not carry more people than during 
the same month the previous year, and the 
average per day for 1901 will be nearly 
5,000. Of course, you understand that 
we get a large patronage from Ann 
Arbor, where there are over 4,000 


students, and from Ypsilanti, where there 


is a state normal school with some 1,500 
students. These students are all travelers, 
and are with us from the middle of Sep- 
tember until the middle of June, thus 
serving to steady the business during the 
year. 

“We open our road from Ann Arbor to 
Jackson to-morrow (January 18) and will 


to give 6,000 ampere-hours with a 600 
ampere discharge, was able to furnisi 
4,000 ampere-hours during the night. 
The remainder was lost in discharges in 
the water. 


Mr. Leon Guillet, working in France 
has prepared various copper-aluminun 
alloys by heating pure cupric oxide wit! 
granular aluminum in proportions varying: 
from those which should yield pure copper 
to those which should yield the alloy 
CuAl, By treating the products wit! 
acids, he has isolated three distinctly 
crystalline definite alloys—Cu,Al, CuAl,, 
and CuAl, the last being mixed with a 
small quantity of copper-aluminum sili- 
cide. 
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factured by the Northern Engineering 
Company, of Detroit, Mich., and a smaller 
one of five tons, manufactured by the Case 
Manufacturing Company, of Columbus, 
Ohio, are installed. 

The plant has been constructed with a 


The ‘lilwaukee Electric Company. 

The Milwaukee Electric Company, Mil- 
waukee, Wis. manufacturer of electrical 
ry for power and lighting, ex- 
. in every characteristic the growth 


machii 





empl , of this line of apparatus View to making extensions aggregating 
and importance hich i some 800 feet in a short time. Employ- 
and th» large demand which has been nent may be given to from 300 to 400 
evidenv-d for it within very recent years. men, and during this year it is expected 
This company was organized scarcely that the factory output will be tripled. 
MILWAUKEE ELEectrRic CoMPANY’s Works, MILWAUKEE, WIs. 
thre: scars ago, not making a single ship- This company is the manufacturer of 
men! until June, 1900, and occupying the well-known Milwaukee type (the 
I Sn Rey tt Browning company manufacturing for the 
a 8g P Milwaukee Electric Company in sizes 
bad by the company’s plant. The from one-twentieth to ten horse-power) 
year just past has been a very successful of electric machines. It has _ been 
one, {ie total from contracts aggregating building machines from one and one- 
som $400,000 half to five hundred horse-power, and 
ase from one kilowatt to five hundred kilo- 
"he present works are located at West watts at Corliss engine speeds. It is the 
All)., Milwaukee, Wis., directly opposite intention of the company to increase the 
the immense plant which the Allis- size of its types up to 1,000 kilowatts. 
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Ciilmers Company is erecting. The 
min factory, which is shown in the 
accompanying illustration, is a splen- 
di? steel and brick structure 300 feet 
long by 120 feet wide. Thirty-foot 
ga'leries run along either side, and for 
facilitating the handling of heavy parts, 
two cranes, one of fifteen tons, manu- 





SHOWING DOWELS AND FLANGES. | 


The officers of the company are: John 
A. Whaling, president and treasurer ; 
Walter Cary, vice-president; Thomas G. 
Whaling, secretary. The Chicago office is 
in charge of Mr. F. W. Kohler, western 
sales agent, and Mr. M. E. Baird is the 
eastern manager, at 39 Cortlandt street, 
New York city. 
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Conduit Systems. 

In the present-day extensive, not to 
say almost exclusive, use of underground 
systems for the conveying of large cables 
carrying heavy currents from point to 
point, much attention is being directed 
along the line of improving conduit sys- 
tems to the filling of the by no means 
meagre requirements of this class of work. 
While great care must be taken to attain 
a perfect maintenance of insulating pro- 
tection, simplicity and economy of hand- 
ling and construction are essential features 
of an available system. 

In the accompanying illustrations are 
shown an interesting design of conduit 
made by the George F. Averill Company, 
Brooklyn, N. Y. These are vitrified mul- 
tiple duct, and are claimed to give protec- 
tion against all outside influences, at the 
same time giving complete retention of 
current within. These conduits are ex- 
pected to greatly facilitate the work of 
construction ; a dowel-pin and socket pro- 
vide an easy method of aligning, and the 
deep flange makes a tight joint easy of 
accomplishment. The ends being well 
seamed and beveled on the inside of the 
ducts cables may be drawn through with 
little danger of injury to the outer cover- 
ings. 








Er 
MASSACHUSETTS FaN COMPANY'S VENTILATING 
Fan. 

Electric Ventilating Fan. 

The electric fans made by the Massa- 
chusetts Fan Company; of Boston, are of 
the type known as the Davidson propeller, 
and one of them is shown in the illustra- 
tion direct coupled with a General Electric 
enclosed type motor. The fan is con- 
structed with a long central hub to which 
the blades are attached at two points. They 
are also connected at the outer edge to a 
heavy wrought iron running ring which it- 
self is connected to the hub by five radial 
braces. With this construction it is almost 
impossible for the fan to be wrecked by 
any speed of revolution to which it may be 
subjected. The motor is held by a tripod 
of cast iron to the ring of the fan. The 
peculiar curve of the blades of the fan is 
claimed by the manufacturers to result in 
very high efficiency. 
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[Magnetic Release Starters for Direct- 
Current [lotors. 
To THE EpiTor oF THE ELECTRICAL REVIEW: 

The writer’s attention has been called 
to an article in your January 4 issue by 
Mr. H. C. Heidrich, entitled “A Device 
for the Prompt Release of Starting Re- 
sistances.” 

The method advocated in this article 
is not only open to objections, but is con- 
trary to standard practice and, still 
further, appears to the writer to be a 
roundabout method of accomplishing 
the result which Mr. Heidrich appears 
to desire. In the first place, it has 
always been considered by users and 
manufacturers of motors that it is neither 
necessary nor advisable to open the motor 
circuit on the instant that the supply of 
current may be interrupted. It is cer- 
tainly an advantage to be able to throw 
the power circuit from one generator to 
another without any interruption to the 
motor service, and this advantage is 
claimed in quite a number of catalogues 
published by various motor manufacturers 
throughout the country. It is also a fact 
that a motor does not require any pro- 
tection from an interrupted current until 
tne motor has slowed down to an appre- 
ciable amount. 

The new rules of the National Under- 
writers’ Association for 1902 have a clause 
which reads as follows: “Motor-starting 
rheostats must be provided with an auto- 
matic release which will prevent the con- 
tact arm from being left on intermediate 
segments and which will release the arm 
when the voltage across the terminals of 
the motor falls to thirty-three and one- 
third per cent of its normal value.” While 
this fall of voltage appears to the writer 
to be lower than necessary, it was prob- 
ably true that the committee which drew 
this rule fixed this as a maximum amount 
which they would allow the motor to slow 
down before the protecting device should 
become operative. 

It is well known: that any well designed 
electric motor, such as is in commercial 
use to-day, will not be injured in the least 
by an instantaneous flow of current of 
four to five times its normal rating, al- 
though in some cases this abnormal 
amount of current might produce an un- 
desirable shock to the machinery driven 
by the motor, in which cases the releasing 
magnet should be arranged to operate 
sooner. In the starters manufactured 
by the General Electric Company, for ex- 
ample, an adjusting screw is provided for 
this purpose, which regulates. the air-gap 
between the poles of the retaining mag- 
net and its armature. In the types manu- 


ELECTRICAL REVIEW 


factured by the Cutler-Hammer Manu- 
facturing Company, the spools are made 
interchangeable, the operation requiring 
about two minutes’ time. It is the stand- 
ard practice of the Cutler-Hammer Manu- 
facturing Company so to wind the spools 
of the releasing magnet of its starting 
boxes that they will become operative 
when the motor has slowed down to ap- 
proximately one-half its normal speed. It 
is also quite common to fill specifications 
which require the releasing magnet to 
become operative when the motor has 
slowed down to twenty-five per cent, and 
in some cases to seventy-five per cent, ac- 
cording to the conditions desired by the 
particular customer. It is a very easy 
matter to adjust unese releasing magnets 
when they are connected in the shunt-field 
circuit of the motor to become operative 
at almost any desired change in speed of 
the motor with which they are used. 

A very simple way of adjusting the re- 
lease magnet so that it will let go sooner 
is to take a one-cent postage stamp and 
cut it in halves and stick the two pieces 
upon the pole-pieces of the retaining mag- 
net so that the armature of the rheostat 
lever will be prevented by the postage 
stamp from coming in magnetic contact 
with the poles of the retaining magnet. 
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The cost of this attachment is practieally 
one cent, and is a much simpler and more 
reliable method than the one suggested by 
Mr. Heidrich. : 

Referring again to the article of Mr 
Heidrich’s, we quote as follows: “The 
proper winding of the relay can readil 
be determined by one or two trials.” The 
writer would suggest that while one is 
winding this relay and attaching the neo 
essary mechanism, ete., he would be able 
to rewind a good many releasing magnets 
in such a way as to give him the effect 
which he seems to desire. 

I believe Mr. Heidrich will find on fur- 
ther consideration that the present prac- 
tice is all right and, while it is doubtless 
true that he will find and has found start. 
ing boxes in use which do not release the 
rheostat lever until the motor perhaps 
nearly stops; this is no reason that the 
standard practice is unreliable, but mere- 
ly illustrates the fact that motor users are 
not particular enough in using a release 
magnet adjusted to the motor which they 
are operating. The writer respectfully 
submits that there is no necessity in en- 
cumbering a motor starter with the at- 
tachment described in Mr. Heidrich’s 
article. H. H. Curter. 

Chicago, January 17, 1902. 


Chicago Electrical Notes. 


(By Our Special Correspondent.) 


J. W. Brashears, of the Dear- 

born Drug and Chemical Com- 
pany, the western office of the ELxo- 
TRICAL REVIEW was tendered an in- 
vitation to attend a lecture on “Electro- 
chemical Industries of Niagara Falls,” de- 
livered by Professor Charles F. Chandler, 
of Columbia University, at the North- 
western University laboratories in Chi- 
cago, Wednesday evening, February 5. 
Professor Chandler, who is known in this 
country and abroad for his excellent work 
in the electrochemical field, is especially 
qualified to discuss the developments at 
Niagara Falls. He handled the subject 
with rare skill, inasmuch as those among 
the guests of the Chicago section of the 
American Chemical Society, under whose 
auspices the lecture was given, who were 
not chemists, were as enthusiastic as the 
scientists themselves over the wonderful 
discoveries and achievements in this com- 
paratively new domain of science as de- 
scribed by the speaker. Two hours were 
devoted to the electrochemical processes 
by which aluminum is now being extracted 
from cryolite ores, to the manufacture of 
cyanide of potash, carbide, sodium, potas- 
sium and bleaching powders. The speaker 
paid a tribute to the American chemists— 
Acheson, Hall and Kastner—who have 
contributed so much to the perfecting of 
these processes. 


Tow. the courtesy of Mr. 


On the evening of February 15 a num- 
ber of officials of the Louisiana Purchase 
Exposition were entertained by the Chi- 
cago Press Club at a dinner in the club- 
rooms. The visit of these gentlemen to 
Chicago is expected to result in an increase 
of interest in the great show, not in Chi- 
cago alone, but throughout the country. 
Chicago is the centre of a manufacturing 
section as well as the centre of population 
for a large territory, which the St. Louis 
people expect to contribute much to the 
success of the exposition. In electrical 
lines this section will be represented in 
force. 





The Chicago city council, at its meeting 
on February 13, added to the report of the 
Committee on Local Transportation a 
referendum clause which provides that 
no traction ordinance shall be in effect 
before it has been submitted to the voters 
of Chicago as provided by an initiation 
and referendum act passed in 1901. It 
seems to be the popular opinion in Chi- 
cago that this act of the council was a 
wise one, and that in future the traction 
question will not be so difficult of settle- 
ment as it has for some time appeared. 
The matter now rests in the hands of the 
people, and it is for them, by their ballots, 
to endorse or destroy any arrangement 
which may be made between the officials 
of the city and those of the traction com- 
panies. 

Chicago, February 165. 
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SeexiNG ELectricAL Extension — The 
municipality of Worksop, England, is seek- 
ing to borrow $425,000 for extensions of the 
local generating plant and electric light 
mains and cables. 


Lance CHANGE oF Power—The syndicate of 
and western men which has formed 


easterli 
the North Shore Railway Company, is pre- 
paring to expend $1,000,000 in the improve- 


ment of the North Pacific Railroad Company, 
from Sausalito to Cazadero. Electricity will 
be substituted for steam between Sausalito, 
Mill Valley and San Rafael, three suburban 
towns. Former General Manager Fillmore, 
of the Southern Pacific Railroad, is now the 
general manager of the North Shore Railway 
Company. 

TroLLEY COMBINATION ErrecTeD—The final 
steps in a large e:ectric railway combination, 
in which Cleveland capitalists are directly 
interested, were taken in a meeting at Ham- 
ilton, Ontario, recently. The properties of 
the Hamilton & Lindenwald Electric Trac- 
tion Company, including all the lines in the 
city of Hamilton and the Miamisburg & Ger- 
maniown Traction Company, were sold to 
the Southern Ohio Traction Company, which 
is controlled by M. J. Mandelbaum and as- 
sociates of this city. The prices paid were, 
respectively, $250,000 and $100,000. 

SoME OF THE THIRD AVENUE LIENS BEING 
Sarisrrep>—Several impurtant mechanics 
hens were satisfied against the Third Avenue 
Railroad recently. ‘The liens comprise many 
claims made at the time when insolvency 
proceedings were begun against the company 
in february, 1900. They are mainly on con- 
struction work and include $1,332,809 for the 
account of Isaac A. Hopper, $1,042,475 for 
Naughton & Company and $654 for George 
Cc. Austin. Liens were also satisfied against 
the Manhattanville & St. Nicholas Kail- 
way Company for $1,836,945 in favor of 
Naughton & Company, and $83,234 for the 
account of the National Conduit and Cable 
Company, both of New York. 


AUSTRALIAN TRACTION SystEM—The Ganz 
Company and the Allgemeine Elektricitats 
Gesellschaft of Berlin are reported to have 
come to an understs.nding with a view to tak- 
ing common action as regards the securing 
of contracts for the construction of electric 
traction systems in Australia. The carrying 
out of such work has so far been almost en- 
iirely in the hands of American concerns— 
The Sydney system, the most important un- 
Jortaking of its kind in the Antipodes, be- 
ing installed with American equipment. The 
largest Australian traction project at present 
on the tapis is for the city of Adelaide, the 
carrying out of which will entail an expendi- 
ture of some $6,000,000. 

East St. Lovis Ratmway To MERGE— 
Negotiations are pending for the merging 
of the East St. Louis Electric Railway by 
the St. Louis, Belleville & Suburban Rail- 
way, with its consummation the Belleville 


& Suburban company will own all the elec- 
tric roads operating on the east side. Re- 
ports of the deal are repeated as coming 
from officials of the Belleville company. The 
St. Louis, Belleville & Suburban Railway 
belongs to Clark Brothers, prominent finan- 
ciers and street railway men of Philadelphia. 
The East St. Louis Electric Railway be- 
longs to the Terminal Railway Association, 
of St. Louis. Julius Walsh is president of 
it and W. C. McChesney, vice-president. 


A Great ArrRIcaAN Rattway—The chief sub- 
scribers to the Upper Congo & Great African 
Lakes Railway Company are the Banque de 
Paris et des Pays Bas ($200,000), the So- 
ciete Parisienne pour |’ Industrie des 
Chemins de fer et des Tramways Elec- 
triques ($800,000), the Compagnie Belge des 
Chemins de fer Reunis ($1,000,000), the 
Compagnie Generale des Chemins de fer a 
Voie Etroite ($400,000), the Banque Fran- 
caise ($200,000), and MM. Rouvier & Benard 
and a syndicate of Parisian financiers ($750,- 
000). The directorate includes the names of 
Baron Van Eetvelde, the Belgian Minister 
of State; M. Empain, of the Paris Metro- 
politan Electric Railway, and M. Janssen, 
of the Brussels Tramways. 


(TELEPHONE AND TELEGRAPH | 


CANTON, Iru.—The Ipava Automatic Tele- 
phone Company, of this place, will com- 
mence putting in its exchange system im- 
mediately. 

SoutH MILwAvUKEE, Wis.—The new tele- 
phone system being built by the Wisconsin 
Telephone Company at South Milwaukee 
will be ready in about four weeks. 


Mottne, Itut.—The Illinois Independent 
Telephone Company, which has a franchise 
to install a system in this city and Rock 
Island, has forwarded by mail the $5,000 in- 
demnifying bond to Mayor Knox, of Rock 
Island. 

CHESTER, Pa.—The United Telegraph and 
Telephone Company will make improvements 
to the system in the county that will cost 
$30,000 as soon as the weather will permit. 
All wires in the city will be placed under 
ground. : 


Mounctz, Inp.—The contract for the wire 
conduits, poles and other material for the 








_construction of the Delaware & Madison 


County Telephone Company’s system in 
Muncie has been let and work will begin 
as soon as the weather permits. 


RicHMonpD, Va.—The Spotsylvania Tele- 
phone Company has bought from the Louisa 
Telephone Company that part of its line 
from Belmont to Mine Run, on the Pied- 
mont, Fredericksburg & Potomac Rail- 
road, together with all branch lines. 

BALLINGER, TEx.—W. A. Norman, owner 
and manager of the telephone company, has 
recently capitalized the Ballinger & Sweet- 
water Telephone Company, which connects 
Ballinger with all towns on the Texas and 
Pacific road which have telephone facilities. 

Hupson, N. Y.—A circular to stockholders 
of the Hudson Telephone Company an- 
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nounces that the board of directors has 
voted to issue $400,000 of new stock for con- 
struction purposes. This will be offered at 
the ratio of one share to every eight now 
held by stockholders. 


Campen, N. J.—Work is being pushed by 
the Keystone Telephone Company, of Phila- 
delphia, looking to the early connection with 
the Eastern company in Camden, and the 
time for an extension of the service now be- 
ing furnished subscribers in this city by 
the Eastern does not seem far distant. 


Massena, N. Y.—Arrangements are being 
made by the Postal Telegraph Company to 
rebuild its entire line in northern New 
York, when the frost leaves the ground in 
the spring. It is claimed the increased busi- 
ness of the company in this section makes 
this improvement necessary and possible. 


TomMAH, Wis.—The work of building the 
four new telephone lines from St. Paul to 
Chicago by the American Telephone and 
Telegraph Company has almost been com- 
pleted to Tomah from the south and within 
a few weeks the work, which is being pushed 
from the north, will reach there and the 
final connection made. 


Superior, Wis.—The new long-distance line 
of the Consolidated Telephone and Tele- 
graph will connect with the People’s com- 
pany, of Superior, and the Zenith company, 
of Duluth. It will give service to Twin City 
through the line of the Twin City company, 
and will also have connections with Red 
Wing, La Crosse and Winona. 


Warsaw, Inp.—An important meeting of 
representatives and managers of the inde- 
pendent telephone companies of Fort Wayne, 
South Bend, Columbia City, Warsaw, Ply- 
mouth, Rochester and Logansport has been 
held and arrangements made to construct 
in a cooperative way a double or copper me- 
tallic line connecting all these important 
county-seat cities in the network of a first- 
class system. 

PortsMouTH, Va.—The Smithfield Tele- 
phone Company and the Isle of Wight Tele- 
phone Company have consolidated and were 
merged into a company which shall be 
known as the Home Telephone Company. 
Of the consolidated company Mr. J. W. Hal- 
loway is president, Mr. B. P. Gray, manager, 
and Mr. A. S. Barrett, secretary and treas- 
urer. These, with Messrs. P. D. Gwaltney, 
P. T. Gwaltney, Jr., Z. W. Joyner and F. R. 
Berryman, are directors. 


TopeKA, Kan.—The Kansas Long-Distance 
Telephone and Telegraph Company is being 
organized for the purpose of affording long- 
distance facilities to operating independent 
companies in the state and to build long-dis- 
tance lines in other states, or to arrange 
for an interchange of business with the sys- 
tems of other states. Full metallic circuits 
will be used, and a minute-rate will be 
charged for service. The company is capi- 
talized at $500,000, and the charter directors 
are: Fred DeLand, Pittsburgh, Pa.; M. S. 
DeLand, Pittsburgh, Pa.; L. A. Stebbins, 
Topeka; C. J. Evans, Topeka; D. H. Brana- 
man, Topeka. 
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[ ELECTRIC RAILWAYS:) 


Tipton, INpD.—A company is being organ- 
ized to build an electric line from Elwood 
to Fortville via Perkinsville. 

SANDUSKY, OHIo—The Bucyrus, Upper 
Sandusky & Lima Railway Company, Upper 
Sandusky, has been incorporated with a 
capital of $100,000. , 

PLAIN City, On10—The city council has ex- 
tended the ordinance granting a franchise 
to the Urbana, Mechanicsburg & Columbus 
Electric Railway until September 1. 

NEW PHILADELPHIA, OHIOoO—The commis- 
sioners have passed a resolution granting a 
ninety days’ extension to the projectors of 
the Canton-New Philadelphia Railway. 

MASSILLON, OHI0o—An ordinance granting 
a franchise for twenty-five years to the Can- 
ton, Massillon & Akron Electric Railway 
Company has been passed by the city coun- 
cil. 

SANDUSKY, OH1o—The affairs of the Nor- 
walk & Tiffin Electric Railway are being 
so arranged that the work of construction 
can be commenced as soon as the weather 
permits. 

OWINGSVILLE, Ky.—There is talk here of 
an electric railway, which is to be built 
from Lexington to all important points in 
the Bluegrass, coming to this town. It will 
open up a great and wealthy territory. 

SHAMOKIN, Pa.—Bonds to the amount of 
$300,000 have been issued and arrangements 
have been about completed for the construc- 
tion by the Schuylkill Traction Company 
of the new line between St. Clair and 
Mahanoy City. 

Bay City, Micu.—Bay City & Northeastern 
will be tue name of the proposed electric 
road from Bay City into Tuscola and Huron 
counties. The organization is being suc- 
cessfully financed and should materialize 
very soon. . 

Evcmira, N. Y.—The promoters of the 
Elmira & Waverly electric railroad are 
steadily working on the plans of the road 
and according to their present intentions 
intend to begin the construction as soon as 
the weather permits in the spring. 

VERSAILLES, Cr.—The selectmen of the 
town of Sprague have approved the plans of 
the Willimantic Traction Company, with a 
few alterations, as regards placing or rails. 
The changes were slight and the matter 
now rests entirely with the Traction com- 
pany. 

Bertin, N. H.—The prospects of the Berlin 
Electric Railway Company are very promis- 
ing, and it is now assured that the road will 
be built this spring. Nearly all of the ma- 
terials have been purchased, and some five 
thousand ties have already been distributed 
along the route. 

Los ANGELES, CaL.—Construction of an 
electric railway to and from Santa Ana by 
way of Whittier will be the achievement of 
Henry E. Huntington and his associates im- 
mediately after the road to Long Beach 
has been completed. That line is to be ready 
for service early in the summer. 

ALBANY, N. Y.—The Buffalo, Springville 
& Cattaraugus Railway Company has: been 
incorporated with a capital of $1,000,000 to 
operate a street surface railway line thirty- 
eight miles long from Cattaraugus, Cat- 
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taraugus County, to Hamburg, Erie County. 
The road is to be operated by power. 

OKLAHOMA City, OKLA.—The city council 
has granted a street car franchise to the 
Metropolitan Street Railway Company. The 
company is incorporated with a capital stock 
of $500,000. The directors are S. T. Alton, 
E. H. Cooke, J. W. Shartel, Dr. John Thread- 
gill and W. W. Storm. The material will be 
ordered at once and work on the line will 
begin within the next thirty days. 

SEATTLE, WAsH.—If certain requests which 
the Seattle Electric Company has made of 
the city council are granted, and its plans 
approved, the company will expend in Seat- 
tle during the year over $1,000,000. The un- 
dertakings of the company are of great 
magnitude. They involve the construction 
of several new lines and the purchase of a 
very large amount of new equipment. 

KITTANNING, Pa.—The Evergreen Street 
Railway Company, of Pittsburgh, has filed 
papers in Butler, Lawrence and Armstrong 
counties looking to an extension of its pro- 
jected electric line to take in Kittanning, But- 
ler, Newcastle and a large number of the 
smaller towns. It will, in fact, if the pres- 
ent plans are carried out, be one of the most 
extensive systems in the state. 

Canton, OHI0O—It is stated authoritatively 
that the Northern Ohio Traction Company, 
the Everett-Moore Syndicate, and Henry 
Everett have sold to eastern capitalists their 
interests in the Canton-Akron Street Rail- 
way line, now being constructed between 
Akron and Canton, and the Canton & Mas- 
sillon street car systems, as well as the Can- 
ton-massillon interurban line, with the ex- 
tension to Navarre, five miles south from 
Massillon. 

McKEEsport, Pa.—The owners of the Pitts- 
burgh, McKeesport & Connellsville Railroad 
have practically concluded negotiations for 
the consolidation of the railroad with the 
electric lighting plants in the principal 
towns through which the road passes. The 
bonds of the traction company, amounting 
to $3,765,000, will be assumed by the Yough- 
iogheny Light and Power Company to be 
formed by the Pittsburgh capitalists in con- 
junction with New York men now being in- 
terested. 








Y 
{ LEGAL NOTES } 
INFRINGEMENT Surr—The General Elec- 


tric Company, of New York city, has filed 
a bill of complaint in the United States 
Court against the Wagner Electric Manu- 
facturing Company, of St. Louis, Mo. It is 
alleged that the latter company has been 
engaged in the manufacture of electric trans- 
formers which are an infringement on pat- 
ents granted to Walter S. Moody, of Lynn, 
Mass., in 1897. 

BrusH PATENT SUSTAINED—Judge La- 
combe, of the United States Circuit Court, 
Southern District of New York, has rendered 
a decision which again sustains the valid- 
ity of the Brush storage battery patent, 
owned by the Electric Storage Battery Com- 
pany, and has granted an order restraining 
the Porter Battery Company from the 
further manufacture, sale, or use in any 
manner whatsoever of storage or secondary 
battery elements which infringe this 
patent. 
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( ELecTRIC LIGHTING | 
Burns, OrE.—a_ franchise has been 


granted for the erection of an electri light 
plant at Burns. 


Witton, Me.—A plan is being forr lated 
to construct facilities for furnishin:- light 
and power for the town. 


NEWFANE, N. Y.—A contract for ; 


iting 
the village has been awarded to th: New- 
fane Electric Company, a Lockport © _pora-. 
tion. : 

Forr Epwarp, N. Y.—The Nation: Gas 
and Electric Light Company, of San. Hill, 
has been incorporated with a cap‘..! of 
$51,000. . 

Rockaway, N. J.—The Rockaway FE ° ‘tric 
Light and Improvement Company wii (ina 
short time, extend its line to Mount bor 
and Denville. 

CINCINNATI, OHIo—The public ary 
trustees have appropriated $4,000 for = new 


electric lighting plant upon recommend: tion 
of the building committee. 


Renovo, Pa.—The town council has ov: red 
the police and light committee to si. a 
contract for lighting the streets with the 
Edison Light, Heat and Power Compaiy. 


Canastota, N. Y.—At a recent sj-cial 
meeting of the village trustees, it was «ted 
to sign a five-year contract with the Czuas- 
tota Electric Light and Power Company. 


LANCASTER, Pa.—The Edison Electric Light 
Company has contracted with the Lancaster 
Electric Light, Heat and Power Company) for 
all its power. This practically abserbs the 
latter company. 


BALLSTON Spa, N. Y.—Negotiations are un- 
der way with the Ballston Spa Light and 
Power Company for the purchase of its 
plant and franchise in this village by the 
Ballston Terminal Railroad Company. 


Ripon, Wis.—The Ripon Light and W: ter 
Company has installed at its pumping sta- 
tion a 5v0-horse-power Corliss engine ani a 
new arc dynamo and condenser. A ew 
boiler and switchboard have also been ad:ied. 


Romer, N. Y.—The work of changing the 
machinery at the plant of the Rome “as, 
Electric Light and Power Company, w! ich 
has been under way for the past seven or 
eight months, is rapidly nearing complet on 
and the finishing touches will soon be put »n. 


MANCHESTER, N. H.—The Amoskeag Me.\u- 
facturing Company, a large textile ma.iu- 
facturer, is about to install an electrical 
plant of some 2,500 horse-power, which ° ill 
be used to run its weaving mills on » th 
sides of the river, and also operate 125 rc 
and 500 incandescent lamps. 


BIRMINGHAM, ALA.—The annual meet’ 1g 
of the Birmingham Railway, Light «1.4 


Power Company was held recently, and ‘1e 
following board of directors elected: B. ©. 
Roden, A. M. Shook, H. M. Atkinson, J. <. 
Newman, Nat. Baxter, W. H. Kettig, G. 3. 
McCormack, N. E. Barker, M. V. Josep}, 
R. H. Pearson, Gordon Abbott, Robert Jen i- 
son, S. H. March, George H. Davis. 
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(ELECTRICAL SECURITIES] 


The Wall street community was subjected 
.yere shock during the week just closed, 





Oa 

oa ‘o the agitation of the question of en- 
for-s:aent by the authorities of the tax upon 
eal! ioans and substitutions in collateral to 
sec 2 such loans. It is particularly un- 


save that this agitation should come 
‘is time, as the bill in Congress to 
the entire war tax measure is 
né in a fair way of early passage. 
Strong pressure will be brought to bear 
the administration to prevent the 
ion of this attitude by the revenue 
oO! 1S. 
he main speculative conditions have 
improvement during the week. There 
bh sen some good increases noted during 
t eek in the outside public markets, es- 
ly in investments. This is reflected in 
t ry strong and active bond market, and 
in the demand for securities that are 
ed as investments. 


rRICAL SECURITIES FOR WEEK ENDING 
FEBRUARY 15. 


York: Closing. 
OOMNGHA TE ive creierecie siete wap caters 62% 
N. GaGa ae Navieaw dwanec ate uae 220% 

py MN etn eo seg a w'Ora or vo ore aa 291 

Bs, Meet vane aracale bere aratare wacee'o 134 
Ot: Re so ec ccla era rers' «ete cideixcarsrers 171 
DiS COMO Ss 9. 5.5016 tars pin'a's 6-016 191 
« We Ger aie GIN Oe 50a arp ere'a: 7e-01e 169 
ep. “Fer @ CW COs sce5.6 Gene aie 5 


iterest has been largely centered in the 
‘tion stocks as was natural in view of the 
velopments in regard to Brooklyn Rapid 
insit and Metropolitan Street Railway. 
‘re is no ignoring the fact that the pro- 
ed new bond issue of $150,000,000 by the 
ooklyn Rapid Transit Company has acted 
a decided check upon market bullish- 
sss, and the financial plan announced 
, the Metropolitan company, by which that 
stem proposes to raise new funds to the 
mount of $30,000,000, has also proved far 
com a stimulating factor. 


Noston : Closing 
Am: Belen Teh... os bc leo c ea cats 158 
PGIMON TON a io oc hate jc caus Bas ek 260 
BPG Rene wre ais cients sects ceeuves 20 
NG We Gite OE Ole si tesee ceieees 140% 
NESE SEN IN oe 6 pee calwne wentee 96% 
WOMGIGe: CRETE, DB. oor. oie nics ccteee 89% 


Western Telephore & Telegraph... 93 

There was little feature in Boston trading. 
Massachusetts Electric continued active, 
supplying a third of the total dealings in 
‘isted stocks. Common touched 37% and 
375, closing at 3714, a net gain for the week 
of 21%, while preferred rose 1% to 96%, a 
gain of 2 for the week. 

American Telephone went slightly lower. 


Philadelphia : Closing. 
Elec. Co. of America.............. 61% 
Philadelwiin: BNGG. o..6:55- 5 cccccsoe 3% 
UGE PEON Siow ca cecal Sete 36 
Unite Gf Gis cc ca eevee ds 119 
FOLGE GUO EM O.< 6 vote ot sek oes 62 
BRIGG: OP. RRS DOs ois cise e caine as 65 


A member of the Union Traction Com- 
mittee which has the Rapid Transit negotia- 
tions in hand, says it is quite unlikely that 
the proposition will be in such shape as to 
announce publicly after the next regular 
meeting of the board. It is understood the 
proposition for lease of Union Traction will 
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be consummated this week. It has been de- 
cided that the new road which is to be built 
on Market street will be elevated. : 


Chicago : Closing. 
Central Uniow Tel... ...66.06ccesscs 40 
Chicago Edison Light............. 165 
CCMA ONG aioe cise tees veewwed 185 
Metropatitan: Bl. pl... sce cence. 8914 
National CaPDOn.. ..cccciccccccsves 20 
National Carbon pf... . 2. cccccese 84 
(CHROME E MINOOIOMIOD ofo.6.c ccc ces ceceeies 15 
Urilow “Prmetiatt Des coos f. csre cc ccdes 471% 





PERSONAL MENTION ] 


Mr. THomaAs L. TOWNSEND has accepted the 
general management of the Vallee Brothers 
Electrical Company, of Philadelphia. 

Mr. RatpH STRASCHNOW has accepted the 
management of the sales department for 
Stanley & Patterson, supply dealers, of New 
York. 

Mr. C. E. KAMMEYER has resumed the man- 
agement of the Telephone Magazine, pub- 
lished at Chicago. The office of the journal 
will be in the Medinah Temple, Chicago. Mr. 
Kammeyer was the editor of the journal 
several years ago. 

CoLqNEL Henry S. Kearny, ~vho was until 
recently head of the Public Building Depart- 
ment, has succeeded Judge J. M. Thomas as 
president of the Telephone, Telegr.ph and 
Cable Company of America, with head- 
quarters at 100 Broadway, New York city. 

Mr. HerMAn A. Strauss has resigned the 
post of assistant engineer of the Manhattan 
Elevated Railway Company, which he has 
held during the past two years, to engage in 
consulting electrical engineering work, with 
office in the Park Row Building, New York 
city. 

Mr. A. C. WHITE, general manager of the 
Providence Telephone Company, Providence, 
R. I., was a New York visitor last week. 
Mr. White who has been a sufferer from a 
severe attack of the grip, is much im- 








proved in health and soon expects to be 


entirely recovered. 

Mr. M. J. Buptone, of Chicago, IIll., has 
been appointed treasurer of the Electric 
Vehicle Company, Hartford, Ct., to succeed 
Mr. Fred Viewig, of New York, resigned. 
Mr. Budlong has, at different times, been 
associated with the Pope Manufacturing 
Company, the Siemens & Halske Electric 
Company, and the Riker Company. 

Mr. Wm. H. McKINLock, president of the 
Metropolitan Electrical Supply Company, of 
Chicago, was a New York and Boston visitor 
this week. Mr. McKinlock is interested in a 
novel invention that locks an incandescent 
lamp in its socket, a new device that is 
meeting with much favor at the hands of 
owners of isolated plants as well as electric 
light companies in general. 

WILLIAM LISPENARD Ross, Ph. D., pro- 
fessor of physics in Trinity College, Hart- 
ford, Ct., under whose supervision the mines 
in New York Harbor were laid previous to 
the breaking out of the Spanish-American 
War, has been called to the newly established 
professorship of electrical. engineering at 
the Rensselaer Polytechnic Institute, Troy, 
N. Y., and it is probable that he will accept. 
Dr. Robb is one of the foremost electrical 
experts of the country. He is a graduate 
of Columbia University. 
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( NEw INCoRPORATIONS | 


XENIA, OnI0o—Xenia, Jamestown & Wil- 
mington Electric Railway Company. $1,000. 





Ext Dorapo, Pa.—Butler Telephone Com- 
pany. $7,000. To build telephone lines and 
put in other electrical apparatus. 

DeWitt, Iowa—The DeWitt Telephone 
Company. $15,000. Incorporators: C. H. 
Arthur, A. M. Price, L. W. Large and others. 


STEVENS Pornt, Wis.—Wisconsin Central 
Telephone Company. $200,000. Incorpora- 
tors: A. L. Hutchinson, H. G. Slater and 
others. 


CoLuMBus, OnH10o—The Columbus Motor 
Vehicle Company. $50,000. To manufacture 
and sell automobiles and vehicles containing 
their own power of propulsion. The incor- 
porators are from this city. 

SPRINGFIELD, ILtt.—The Interstate Inde- 
pendent Telephone and Telegraph Company, 
of Jersey City, N. J., was licensed to do busi- 
ness in Illinois; capital stock, $3,000,000; 
capital in Illinois, $600,000. 


Pirrspure, Kan.—Pittsburg Telephone 
Company. $50,000. To build and operate a 
telephone plant at Pittsburg. Stockhold- 
ers: Grant Hornaday, W. B. Hurst, C. W. 
Penniman and others, of Fort Scott. 


SoutH Benp, Inp.—The South Bend Home 
Telegraph Company. $200,000. To operate 
an independent telephone system in South 
Bend. Incorporators: E. H. Miller, M. B. 
Staley, D. D. Bates and ovhers. 


MECHANICSVILLE, N. Y.—The Halfmoon 
Transmitter Company. $500,000. To manu- 
facture all kinds of electric power trans- 
mitting machinery. Thomas Greenwood, 
Patrick Egan and Michael J. Egan are the 
incorporators and first directors. 


TRENTON, N. J.—The United States Light 
and Heating Company. $3,000,000. To fur- 
nish electricity, light and heat, especially for 
railways and railway cars. Incorporators: 
William B. Irwin, Wallace Young and John 
J. Gilbert, all of Jersey City, N. J. 


JERSEY City, N. J—National Light Supply 
Company, Bloomfield, N. J., manufacturer of 
lighting supplies. $50,000. Incorporators: 
Irvin H. Brown, Plainfield, N. J.; Harry B. 
Perkins, 43 Delmont avenue, East Cleveland, 
Ohio; William E. Billings, 34 Gramercy 
Park, New York city. 


Fr. WAYNE, Inp.—The Gas Belt Construc- 
tion Company. $100,000. To manufacture 
telephone instruments, switchboards and 
everything connected with a telephone sys- 
tem. The company will operate in Madison 
and Delaware counties. Directors: Wayne 
Leeson, George W. Beers and others. 


INDIANAPOLIS, IND.—The Smith Construc- 
tion Company, of Indianapolis, has filed in- 
corporation papers at the State House. The 
purpose is to build the Indianapolis & West- 
ern Traction Company line from Indian- 
apolis to Plainfield and Danville. The capi- 
tal stock is $25,000 and the directors are 
Arthur B. Hogue, Amory T. Irwin and Ed- 
ward G. Hendrickson. The Indianapolis & 
Western Traction Company has increased its 
capital stock from $100,000 to $500,000. 
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( INDUSTRIAL ITEMS 


Mr. L. W. Kutscue, Chicago, Ill., has been 
awarded the contract to wire the court house 
and jail of La Salle County, IIll., located in 
Ottawa. 





THE ELECTRICAL CONTRACTING AND REPAIR- 
ING Company, formerly of Ithaca, N. Y., has 
established its business at 391 Myrtle avenue, 
Brooklyn, N. Y. 


THE ACME TELEPHONE CoMPANY, New York, 
is making a shipment of telephone apparatus 
to Bombay, for the equipment of one of the 
largest office buildings in that city. 


THe LACHINE RAPIDS HYDRAULIC AND LAND 
Company, LimitTep, R. S. Kelsch, chief engi- 
neer, 160 McCord street, Montreal, Canada, 
is about to begin plans on a large substation, 
including an auxiliary steam plant of 6,000 
to 8,000 horse-power capacity. 


THE BENJAMIN ELECTRIC MANUFACTURING 
ComMPANy, 1992 West Van Buren street, Chi- 
cago, is manufacturing a new wireless clus- 
ter for electric lighting which has been ap- 
proved by the underwriters, and which may 
be used in either ceiling, pendent or 
weather-proof forms. : 


THE Brown & SHARPE MANUFACTURING 
Company, Providence, R. I., will mail upon 
request its new 1902 catalogue. This book 
contains 441 pages, and considerable addi- 
tions to its lines, as well as tables and gen- 
eral information, make it a very desirable 
and interesting work of reference. 


THE FosTER ENGINEERING COMPANY, 
Newark, N. J., manufactures the Foster press- 
ure regulator (reducing y-lve) and other 
high-grade specialties for water, gas or air. 
This company is distributing an attractively 
printed catalogue, which contains a large 
number of illustrations and complete infor- 
mation. 


THE CHASE-SHAWMUT COMPANY, Boston,’ 


Mass., manufacturer of electrical specialties, 
has secured large and commodious quarters 
and are now manufacturing a full line of 
fuse wire, fuse links and enclosed fuses, rail- 
bonds, junction boxes, nipples and couplings 
and cable clips, and is in a position to make 
prompt deliveries on same. 


THE WoTTON ELECTRICAL MANUFACTURING 
Company, Atlanta, Ga., is manufacturing a 
loud ringing extension bell, especially de- 
sirable for telephone service where the in- 
struments are to be placed in noisy places. 
These bells are wound to any required re- 
sistance, and are mounted on hard wood 
bases, finished in various styles of wood. 


THE D. M. STEwArD MANUFACTURING COoM- 
PANY, of Chattanooga, Tenn., manufacturer 
of the “Lava” insulating: material, has placed 
on the market a new preparation known as 
“Stainofft” for cleaning ink and stains from 
the hands. The compound is said to be 
harmless and desirable for stenographers, 
bookkeepers, housekeepers, printers, paint- 
ers, engravers, machinists and electricians. 


THE MILWAUKEE ELectric Company, Mil- 
waukee, Wis., will be “at home” in its new 
factory about March 1. Work was delayed 


to some extent by inability of the contractors 
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to secure structural steel for the buildings. 
The new home of this progressive manu- 
facturing concern will be equipped with all 
modern conveniences, and will be in thor- 
ough accord with the excellent machines 
which it produces. 


THE KELLOGG SWITCHBOARD AND SUPPLY 
Company has just closed a contract with the 
Rensselaer Telephone Company, Troy, N. Y., 
for one of its “Major” relay-type switch- 
boards of 3,000 lines capacity, with a present 
capacity of 1,500 nes. Included in this con- 
tract is all necessary power apparatus, chief 
operator’s desk, wire chief’s desk, and a toll 
board of 100 lines capacity, with present 
equipment or forty lines. 


THE Barrp MANUFACTURING Company, Chi- 
cago, Ill., manufactures the automatic elec- 
tric switch referred to in these columns 
last week. The device was thoroughly tried 
before it was placed on the market. In fact 
the several working models were built and 
placed in actual service in Chicago business 
houses several months since. The switch 
has proved so satisfactory that the manu- 
facturers guarantee all they sell. 


THe INDUSTRIAL MACHINE COMPANY, 
Phenix, N. Y., is sending to prospective 
purchasers a complete description of its im- 
proved motor-bicycle and also striking photo- 
graphs of this machine in two positions. 
This machine is known as the De Long 
motorcycle, and the motive power is hydro- 
earbon with electric spark ignition. The 
whole weight is about sixty pounds and the 
machine appears to possess many points of 
advantage. 


THE ACME ILLUMINATING AND MANUFACTUR- 
Inc Company, Chicago, Ill., has removed 
its factory and offices from 155 to 152 Fifth 
avenue. The company made the change on 
account of a fire in the former building 
which occurred on January 5, and because 
it needed more space for the new machinery 
it was about to install. It is now turning 
out a number of new lighting devices and 
will be glad to furnish catalogue to all who 
are interested. 


THe Eectric APPLIANCE Company, Chi- 
cago, Ill., is advertising “American” con- 
duit, formerly “Richmondt.” The American 
Interior Conduit Company, the manufact- 
urer of Richmondt electro-galvanized con- 
duit and fittings, has decided to change the 
name of its product to confirm with the name 
of the company. There is nothing changed 
but the name, however, unless it is the 
facilities for handling an increasing busi- 
ness more satisfactorily for the trade. 


THE INTERNATIONAL Motor CAR CoMPANY, 
Toledo, Ohio, has just successfully consum- 


-mated a severe trial of its motor vehicle. 


Oliver Lippincott, the Los Angeles artist, 
in his automobile, “Toledo,” climbed “Knob 
Hill,” Flagstaff, Ariz., a sixteen per cent 
grade, in six inches of snow, in a test before 
a committee of the new automobile com- 
pany, between that place and the Grand Can- 
yon. The demonstration is considered very 
difficult and the results are very gratifying 
to the company. 


Tue STANLEY ELEcTRIC MANUFACTURING 
Company, of Pittsfield, Mass., has published 
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a bulletin on “Protective Devices.” It de. 
scribes the S. K. C. switchboard and pole. 
line fusible cutouts, including the 30,009. 
volt “ball fuse” and the type “F” high-ca. 
pacity fuse. A combined ot <--+itch and 
circuit-breaker switch, the circuit-breaker of 
the slide type, each break of whi-h is pro. 
vided with an arc-rupturing shutter, are also 
illustrated and described. The S. K. C. sec. 
ondary protector, lightning arrester, ground 
detectors, etc., are other subjects of this pub- 
lication. The bulletin is illustrated and is a 
comprehensive treatise of the subject cov- 
ered, and will be sent gratuitously to those 
interested upon request. 


THE LOMBARD GOVERNOR Company, Boston, 
Mass., has just issued a very neat and at- 
tractive catalogue illustrating its different 
types of water wheel and steam engine gov- 
ernors and allied appliances. As the Lom- 
bard Governor Company has under control 
by its governors over 300,000 horse-power of 
water wheels in this country alone, some 
idea may be had of the rapid strides first- 
class speed regulation has made within a 
comparative short time. From this fact 
alone the new catalogue is well worth the 
reading. Concise and accurate descriptions 
of all types of Lombard governors are given, 
while several good photographic illustra- 
tions of modern plants with tables are in- 
cluded within its covers. 


“THE Four-TrackK News,” the monthly 
magazine of travel and education pub- 
lished by the passenger department of 
the New York Central & Hudson River Rail- 
road, has issued its February number which 
is not only beautifully illustrated but con- 
tains a vast amount of interesting and ap 
propriate text. Among the illustrations are 
the following: Niagara Falls in winter, show- 
ing the ice bridge and ice mountains, a 
typical southern California home, Grand 
Canon of Arizona, Colorado cliff dwellings 
and the famous railroad loop near Denver. 
General Passenger Agent George H. Daniels, 
who is responsible for this unique and in- 
teresting publication, is entitled to con- 
gratulations over the success with which 
this monthly magazine has been received. 


THE Evectric StoracGe BATTERY CoMPANY, 
Philadelphia, Pa., has recently closed a num- 
ber of large contracts for batteries of the 
chloride accumulator to be installed in elec- 
tric railway power-houses and substations 
for the purpose of regulation and peak work. 
Among these are three installations recently 
contracted for by the Twin City Rapid Tran- 
sit Company, Minneapolis, Minn., two of 
which consist of 288 cells each, installed in 
Minneapolis, Minn., and St. Paul, respect- 
ively; these have a nominal capacity of 1,000 
kilowatts, and are operated in conjunction 
with motor-driven boosters for regulating 
and peak work. The third battery for this 
company is to be installed in a substation at 
Stillwater, seven and one-half miles dis- 
tant from the power-house. This battery 
consists of 315 cells, having a capacity for 
one hour of 400 kilowatts, and is to be used 
with shunt booster entirely for regulating 
the line voltage. These three batteries have 
tanks sufficiently large to allow of an ulti- 
mate increase of fifty per cent greater ca- 
pacity. : 


“ 





